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Technical Field 

£^L^ e PreSem L" Venti0n re,ateS 10 ^ amWe ^POU"*. which are useful for the treatment of acquired 
immunodeficiency syndrome, and their production and use. acquirea 

Background Art 

™ { !' uman lmmunodeficienc y vinjs > Please inhibitors have been developed in recent years for the treat- 
Z (a0qU ' re ? lmrnunode,icienc y — «se of the protease inhibitors in combination SEoZ 

ITZ V ,T e ^ nscnptase inhmors has P""*" dramatic progress in the treatment of AIDS. HoweverTfe 

PJ003] CD4 has long been known as a receptor from which HIV invades a target cell. Recently, CCR5 has been 

SZ^IZT rec T of macropha9e - tropk: HIV and CXCR4 has ■*» di — - — 

^« nB T ♦f* ® P ein " C0U P' ec ' chemokine receptors having seven transmembrane domains. These 

TeZTt "! 0U9W 10 P ' ay a " eSSemial r0te in ^'fehmem and spread of HIV infection. In fe« ^is 

of CCR6 gene. Therefore, a CCR5 antagonist is expected to be a new antj-HIV drug 

o^L^™T 0Wne rece P toranta 9°"ists, at present, there are known aromatic urea derivatives (J Biol Chem 

SSJSST^! d 9 t 8 ' 4 ' ^n 7> ' SPi, ° PiPSridine d6riVatiVeS ^^604 25605.), acridine J2Z 
^SSo^sTZ^ r O9B/04554) ' ha,0Perid01 (J Biol.Chem.,1998,273,15687-15692., 

W09B/24325, 02151 .), benzazoc.ne4ype compound (Japanese unexamined patent publication No 9-25572^ benWm 

™«Z ( !?T am ' ned Patem PUb ' iCati0n N 0-9-249556), 4-substituted piperidine derivatives (WO99/M794T 

[0005] Of the cyclic compounds containing a heteroatom and with regard to the physiological activity of pyrrolidine 
denvatve^ a compound having the structure expressed by the following formula (J wherein 0=0^ fSt JST 
T 7 10 haVe 9 P ' am 9TOWth 00rtrenin a or he * fci de active some time ago (JP-A-51-1257^' 

on r ch f ™l a o T 31 ^ (Chim - T>,er - 1 9?2 ' 7 ' 39{M03 > and ,he like " H ° we ^. there is not any repSt 
on a chemokine receptor antagonistic activity or a description of the present compound wherein R3*H. 

Disclosure of the Invention 

E?l. inV !r re dHi9en,ly made eXtenS ^ e studies on «**«»•* having CCR5 antagonistic activity 

f^ and USe ' U ,! ^.^ a9ent ,0r,he P r °P h V laxis "treatment of HIV infection of human peripheral blood mononu 
onS^ 

on the finding, the present invention was accomplished. 

[0007] Accordingly, the present invention provides the following. 

[1] A compound of the formula: 



»4 J \ 

G N — E — I. 

V 



R'—N N /J G N — E — n' (I) 
R '3 



wherein 



R 1 is a hydrocarbon group; 

R 2 is a hydrocarbon group having 2 or more carbon atoms, or Ri and R* may in combination form, together 
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group; 
uents, 

or a salt thereof. ou or a ~ cycloalkyl group; R 2 is a alkyl group 

[2] The compound of [1] above, wherein R is a C, ^ arcyr group ' " » adjacent nitrogen atom, a ring 
or a C M cydoalky. group, or R' ^^^^X^^ haling a substituent or substit- 
optionally having a substltuent or substrtuents. R^ is a a1 ^' gr ° £ p y ar ^ oup optionally having a 
uents, a C M cycloalkyl group optionally hav.ng a ^^^^^l^^^^^irogon 
substituent^r substltuents or a heterocyclic group **™>%*W ^ SUb ^™ D optionally hav |ng a sub- 
atom, alkyl group optionally having a ^^^Z^^^^^- hetera <* diC ° P " 

srer^^^ 

i^e compound of [1, or [2 , above, wherein Ri and R 2 in combination form, together with an adjacent nitrogen 

S or a t'piper-iny. g~P each optional* ^^J^* or ^peraziny. group is (1) 
[51 The compound of [4) above, where.n the sub ^ navlng hydroX y, (3) 

k Z o^ 

SSSS^^I^-- rin ° optiona,ly havin9 a subsmuent or substrtuente is a 1 " p,perit * nyl 

^e^Tun^S^ of the 1-pipendiny, group is a benzyl group optional, 

rsrrcor^^^^^^^ 

group optionally having a hydroxy group, (4) a W. g^^ving'halogen. (c) phenyl, (d) 
^^^^'a°S 

compound of [1] or [2 , above, wherein R* b a phenyl group optional, having, as a substltuent, C„ alky, 

rioj Thfc n ompound of [1] or * above, «^J^^ having (a) 

[11] The compound of [1] or [2] above ^ere.n R* ,s ^ 

halogen, (b) pyridyl, (c) morpholino. (d) furyl. (. OJ^f " » * ?%™ ne J ng , £(4) C M cycloalkyl. 
or fury, or (b) a benzyl group optionally J^SSSS °P« having a substltuent or sub- 

i;^Ts p ^ 

[15] A prodrug of the compound of [1] above. 
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6] A pharmaceutical composition containing the compound of [1] above or a prodrug thereof 

[1 7] The composition of [1 6] above, which is a chemoklne receptor antagonist 
[1 8] The composition of [1 6] above, which is a CCR5 antagonist 

Some ZZ^Z T"' ™l tet L iS a " a 9 en,for,he Prophylaxis or treatment of HIV infectious , 
20 The composrtion of [1 6] above, wh.ch is an agent for the prophylaxis or treatment of AIDS 

S ^ZZ^Z 0 !}]^*' an 89em f ° r su PP ressi "9 »» P">0™» of a disease state of AIDS. 

SU? h 351? t19) whl0h ™~ Mntains a protease inhbtor M a »— 

SrShe^fl^T' Wherei " 016 reVe,Se tmnscriptase inhibitor * didanosine, zalett- 

aeine, lamivudine, stavudine, abacavir, nevirapine, delavlrdine or efavirenz 

SnTv1r C ° mPOSili0n 0H22] ab ° V8 ' wherein,he P rotease '"hibitoris saquinavir, ritonavir, indinavir, amprenaviror 

[S^r,h?r P h 0U , nd ° ,f1 ! abOVe ora P rodru 9 ther *>'. anda protease inhibitor and/or a reverse transcriptase 
inhibitor for the prophylaxis or treatment of HIV infectious diseases 

R R 

wherein each symbol is as defined above, or a salt thereof, and a compound of the formula: 



40 



SO 



55 



R— N x .J-R 5 «M) 
R 

R 

22. X iS 8 leaVi " 9 9r ° Up ' and 0,her s y mbob ™ as defined ^ove, or a saK thereof and a compound of the 



H-H 



(V) 



wherein each symbol is as defined above, or a salt thereof 

[28] A method for suppressing a chemokine receptor activity, which method comprises administering an effective 
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amount of the compound of [1] above to a mammal. 

[29J Use of a compound of [1) above for the production of a pharmaceutical agent that suppresses a chemokme 
receptor activity. 

s [0008] The hydrocarbon group represented by R 1 includes, for example, a chain aliphatic hydrocarbon group, an 
alicyciic hydrocarbon group, an aryl group and the like. Preferably, it is a chain aliphatic hydrocarbon group or an 

ramT ThS* agnatic hydrocarbon group includes, for example, a linear or branched aliphatic hydrocarbon group 
such as alkyl group, alkenyl group, alkynyl group and the like, with preference given to alky, group. Scamp es of the 

io M groupinclude C,. 10 aftyl gnnips. such as methyl, ethyl, n-propyl, isopropyl, n-butyl. isobutyl. s^utyUert^uty . 
n-pentyl, isopentyl, neopen^U-methylpropv.. n-hexyl. isohexyl. ^°W b ^f«™M>2 ™l?Zt£ 
butyl, 3.3-dimethylpropyl, 2-ethylbutyl. n-heptyl, 1-methylheptyl. 1-ethylhexyl, n-octyl. 1 -methylheptyl nony and the 
like (preferably C,* alkyl etc.). Examples of the alkenyl group include C 2 . 6 alkenyl groups, such as vinyl, allyl, isopro- 
penyl 2-methylaW, 1-propenyl, 2-methyl-1-propenyl. 1-butenyl, 2-butenyl, 3-butenyl, 2-ethyM-butenyl, 2-methyl- 

is 2 bSenyl, 3-methy.-2-butenyl, 1 -pentenyl, 2-pentenyl. 3-pentenyl, 4-pentenyl. 4-methy|3-pentenyl, -hexenyl 2-hex- 
enyl, 3-hexenyl. 4 hexenyl. 5-hexenyl and the like. Examples of the alkynyl group include alkynyl groups such as 
ethynyl. 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl. 1-hex- 
vnyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl and the like. 

[0010] Examples of the alicyciic hydrocarbon group include saturated or unsaturated alicyclic hydrocarbon groups 

20 such as cycloalkyl group, cycloalkenyl group, cycloalkanedienyl group and the like, with preference given to cycloalkyl 
gSp E^npleTof the'cydoalkyl group include C, 9 cyc.oa.ky. (preferably C« cycloalkyl etc.). such «> 
^clobutyl, cyclopentyl, cyclohexyl. cycloheptyl. cyclooctyl, cyclononyl and the hke, and condensed rings ^such as 1 -in- 
danyl.^ndanyl andthe like. Examples of the cycloalkenyl groupinclude C 3< cycloalkenyl groups such as 2^0^- 
en-i l-yl, 3^yclopenten-1 -yl. 2-cyclohexen-1-yl, 3-cyclohexen-1-yl, 1-cydobuten-1-yl, l-cyclopenten-1-y and he Hke. 

25 Examples of the cycloalkanedienyl group include cycloalkanedienyl groups, such as 2,4-cyclopentaned.en-1 -yl. 

2,4-cyclohexanedien-1-yl,2,5-cyclohexanedien-1-yl and the like. 

[001 1] Examples of the aryl group include monocyclic or condensed polycychc aromabc hydrocarbon groups such 
as cJL aryl groups, which are preferably phenyl, naphthyl, anthryl, phenanthryl, acenaphthylenyl, 4-indanyl, 5-indanyl 
etc., and the like, with particular preference given to phenyl. 1-naphthyl. 2-naphthyl and the like. 

30 [0012] The hydrocarbon group having 2 or more carbon atoms at R* includes, for example, the hydrocarbon groups 
at R 1 having 2 or more carbon atoms. Of those recited with regard to Ffl, preferred are C*e alkyl and cycloalkyl. 
r0013l When R' and R 2 in combination form, together with an adjacent nitrogen atom, a ring optionally having a 
substituent orsubstltuents, the ring may contain, besides one nitrogen atom, a different nitrogen atom, an oxygen atom 
and a sulfur atom. Examples thereof include monocyclic groups, such as 1-azetid.nyl, 1-pyrrol,d,nyl, 1^«W. 

35 1-homopiperidinyl, heptamethyleneimino, 1-piperazinyl, 1-homopiperazinyl, morpholino. t hl ° r "°J > ^ olmo ^ d *^ '^J 
condensed rings such as 2-isoindo.inyl. 1,2,3.4-tetrahydro-2-isoquinolyl, I^AB^ro-SH^^in^ 
and the like, cyclic amino groups such as spiro ring and the like (e.g.. indene-1-spiro-4'- PP end,n-1 ^ etc.), add cycHc 
amino group optionally having 1 to 5, preferably 1 to 3, substituent(s) at a chemically permitted position on *e nng^ 
[00141 Examples of the substituent include hydroxy group, cyano group, nitro group, oxo group, halogen atom (e.g., 

40 luorineatom.chlorineatom.brominea^ 

group optionally having a substituent or substituents or a heterocyclic group optionally having a substrtuem or substJt- 
uents Y is a bond (single bond), ^R"RS -COO-, -CO-, -CO-NR*-, -CS-NR*-, -CO-S-, -CS-S-, ^-N^ 0 ;^"- 
-C(-NH)-NR b - -NR*-, -NRb-CO- -NR>-CS-. -NR>-CO-NRS -NR'-OS-NRS -NRb-CO-O-, -N^-O- -NRb-CO-S- 
-NfiS-S -NR>> C(=NH)-NR°- -NR>-S0 2 -, -NR>-NR°, -O-, -O-CO-. -O-CS-. -O-CO-O, -O-CO-NR"-, -0-C(=NH) 

Rband R° 'are each a hydrogen atom, alkyl group optionally having a substituent or substituents, alkenyl group ophonally 
having a substituent or substituents, alkynyl group optionally having a substituent or substituents an aryl group op. 
tonally having a substituent or substftuente. cycloalkyl group or cycloalkenyl group optionally having a substituent or 
substituents, a heterocyclic group optionally having a substituent or substituents, acyl group derived from sulfonic acid, 

so acyl group derived from carboxylic acid etc.), and the like. 

[0015] The "hydrocarbon group" of the hydrocarbon group optionally having a subswuent or substituents at R is 
exemplified by chain aliphatic hydrocarbon group, alicyclic hydrocarbon group, aryl group and the 
aliphatic hydrocarbon group, alicyclic hydrocarbon group, aryl group, those exempted as the chain aliphatic hydro- 
carbon group, alicyclic hydrocarbon group and aryl group at R1 can be used. Examples of the substituent of the hy- 

ss drocarbon group include those exemplified as the substituents for the "hydrocarbon group optionally havmg a substit- 
uent or substituents" at R 3 to be mentioned later. 

[001 6] As the "heterocyclic group optionally having a substituent or substituents at the aforementioned R , those 
exemplified as the "heterocyclic group optionally having a substituent or substituents" at R 3 to be menboned later can 



S 
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be recited As the alkyl group optionally having a substituent or substrtuents, alkenyl group optionally having a substft- 
uent orsubsmuents, alkynyl group optionally having a substituent or substituents a,?! group optionally having a su" 

^1 ^T^* 0 *^ 9r ° UP ° r CyCl ° alkenyl 9r0Up °P«^llyhavingasubsLentor S ubsle«ero. 
^JZZT °" K a ™9 asu ostituentorsubstrtuents, acyl group derived from carooxylic acid, alkyl sulfonyl group 
h 9 * SU f bStrtuen,or ^"stituents, and arylsutfonyl group optionally having a substituentor substftuente 
as expressed by the aforementioned ff> and those exemplified as the substituent of the hydrocarbon group option- 
ally havmg a substrtuent or substituents at R* to be mentioned later are exemplified 

ZHOU? • referab I e th8t R1 9nd R2 in combination tom - t0 9 etn * with an adjacent nitrogen atom, a heterocycle 
optionally having a substituent or substituents. "werocycie 
[0018J More preferably, NR 1 R2 is a group of the formula: 



o 




Y ~*' > or -nQ N ~ Y - R ' 



Y — R* 



wherein Y and R« are as defined above. As used here, Y and R« are as defined above, and R" is particularly preferablv 

subsEr op n * havin9 a subsmuent or subsmuen,s or a he,erocyclic 9roup °P tional * havin 9 a 2222 

£™J I^ patoteriv Preferably a benzyl group optionally having a substituent or substituents. 
K 5L£!!?H art ^! ariyprefe ^^ a4 ^ M i >| P eri *ny'9reupoptionallyhavingasubstttuentorsubstituent S . 
E Ir S mpntt V hT T". *° h y drocaroon 9™P optionally having a substituent or substituents at R3, 
C aZ Z c ■ fTf' th ° Se Similaf l ° the W™** 0 " 9™P* at Ri, with particuiar preference given to 
^ 8 oyo' 031 ^ 1 9 rou P and aryl group. These are exemplified by those recited for Ri 

'T'k"? 9rDUP ,° f thS hatow * Bfc 9 rou P oP«onal* having a substituent or substituents at R3 is, for 
example, an aromatic heterocyclic group, a saturated or unsaturated non-aromatic heterocyclic group (aiiphatJc hete- 

Itl a P f ^ I" 2> °' 1 10 3 WndS (pref6rably 1 or 2 kinds > of the netero atom selected from an oxygen 
atom, a sulfur atom, a nitrogen atom and the like. «*ygen 

R °™ 1 h EXamP ' eS ,° f 11,6 ar ° matiC heteroc y dic 9">up include aromatic monocyclic heterocyclic group (e g 5- or 
fsoXrlT a M ™ no *^**™V<** 9™P such as furyl, thienyl, pyrrolyl, oxazolyT isooxazoryl thiazolyl. 

J!£££ZT1 ' 3 - 4 J hfad '«oly1. 1 ,2,3-triazolyl, 1,2,4-triazolyl.tetrazolyl, pyridyl, pyridazinyl, pyrimd nyl. pyraziny 
SSST^ f aromatrc heterocyclic group [e.g., B to 12-membered condensed aromaficheterocycfc group 
T* Wherem T a,wsmen ^ 5-or 6-membered aromatic monocyclic heterocS group is 

b 6n ^r n T h k? ^ C ! n0CyC, ' C he,eroc y c,ic W condensed), such as benzofuranyl, isobenzofuranyl 
ben^o™, 1 1 '' ,S0 ! nd ^ 1 ' l"**"* 1 ' "enzindazolyl, benzooxazolyl. 1 ,2-benzoisooxazolyl, benzothiazolyl 
SaZ^ a 'h^ n H°T l f ?' 1H - ben20trlaz o | y | . ^nolyl, isoquinoiyl, cinnolinyl, qumazoimyl, quinoxalinyi 
TSZSTT*- Pteridinyl ' Cart,a20lyl ' «^*o"nyl. B-carbolinyl, ^arbolinyl, acridfnyl phenoxazi: 

nyK phenothiazmyl, phenaz.nyl, phenoxathiinyl, thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl pyrrofl 2*1 
pyndazinyl pyrrazolo[1 ,5-a]pyridyl, imidazo[1 ,2-a]pyridyl, imidazo[1 ,5-aJpyridyl, imidazo[1 L2-blpyridaz5 S 

£;?j^r dmy ^^ 

[0024] Examples of the non-aromatic heterocyclic group include 3 to 8-membered (preferably 5- or 6-memberedl 

TZZZ J' "TT d SatUrat6d) n0 "- ar0matiC heteroCyCliC 9roup < ali P hatfc heterocycr g roS such 

as oxiranyl, azetidmyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl. thioranyl, piperidinyl, tetrahydropyranv mor- 
pholinyl,thiomorphol!nyl,piperazinyl etc., and the like. «iranyaropyranyi, mor 

thasubstituent of the hydrocarbon group optionally having a substftuent or substituents as ex- 

by R3 .nciude alkyl group optionally having a substituent or substituents, alkenyl group optionally having a sXufiTent 
or substrtuents, alkynyl group optionaliy having a substftuent or substituents, an aryl group opt7naX avfng sIS 

SF£Z££T?* 9 7 p or cyc,oalkeny, group optiona,,y havin9 a « a 

^havmgasubstituent or substrtuents, amino group optional* having a substituent or substituents 
m,doyl group optronally havmg a substituent or substrtuents, amidino group optional* having a substrtuent or subsm 
uents, hydroxy group optronally having a substftuent or substituents. thiol group optionally having a subs^ent or 



EP1 180 513 A1 



10 



20 



25 



30 



35 



40 



45 



raoMl The ovcloalkenyl group of the "cycloalkenyl group optionally having substttuents" as a substftuent may be 

- ill»tlll§p 



7 



EP 1 180 513 A1 

^"^'^SJPyrldyl, 1 £,4-mazolo[4,3-b]pyridazinyl etc.] and the like. 

P035] The substituent that the "heterocyclic group optionally having a substituent or substitute" as a substituent 
ZorTn^nT ^ ^ T f 5 " *"* ^ °" ^ 9roU P- SUch 98 meth * -5 "etc and the ke 
Smi T^rsubieS ■ 38 ^ Propi ° nyl ' PiVa, ° yl ete ' benz ^ * 5. ■ "d the li e. 

suSl 9 H 3 ^ UbSt ' tUen, ° r 8Ubsa,uente • «* thio' group optional* having a substituent or subs¥uente" i a 

P vaioyi eicj, Denzoy etc.), C 14 alkyl sulfonyl (e.g., methanesulfonyl, ethanesulfonyl etc ) arvlsulfonvl a 

aro^e^C^ 

2l S ' , M ^ 9 ° UP ' SUCh 88 methyl ' ethyl ' P"**- is °P r °Py'- butyl, t-butyl, pentyl hexyl etc and ^e S 
aralkyl group (e.g., C^oaralkyl group, such as benzyl, phenethyl etc and the likef S «T2« r , 
such as phenyl, 1 -naphthyl, 2-naphthyl etc., and th^like), and thetke >' ^ 9 P ( 9 " C6 - 10 9, ° UP ' 

E (frTnl 6 , 8 ,, 0 ?! "r**™*' 9r ° UP ° p,i0na,ly havi " 9 a substituenl or substituents" include unsubstftuted car- 
Sf' r i mo " osubst,tute(i carbamoyl group and N,N-disubstituted carbamoyl group "nsuostrtuted car 

SoraikZZraT"?^" 9 3 SUbSWUent ° r SUbStitUentS m "*» «W oPtionXav^g 
mn te^. r,^^ k , P ( 9 - Cl * a,kan ° yl SUCh 38 forrn y' acetvl ' P ro P i0 "yl. P^loyl etc., benzoyl etc ) 

[0040] ^amplesofmesubstftuentofthe-thiocamamoylgroupoptional^havingasubs^^^^ 
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similar to those exemplified forthesubstituent of the aforementioned 'carbamoyl group optionally having a substituent 

STSles of the "suifamoyi group optionaily having a substituent or substituents" include unsubstituted sul- 
famovl N-monosubstituted suifamoyi group and N,N-disubstltuted suifamoyi group. 

C"N monoslstrtu,edsu^ 
Examolesof the Tubstftuent are those similar to the substituent of the "N-monosubstKuted carbamoyl group . 
TOM31 The N N-dfeubstituted suifamoyi group" means suifamoyi group having 2 substituents on a nitrogen atom. 
Slesof thesubstituent are those similar to the substituent of the "N,N-disubstituted carbamoyl group 
fo^S] Examples of the "optionally esterif led carboxyl group" include, besides free carboxyl group, iower aikoxy car- 

aSx?caTonyi gmup. sTch as memoxyc*rbonyl. ethoxycarbonyl. propoxycarbonyl etc., and the i.ke are preferable. 
[uS Examples of ihe "aryloxycarbonyl group" preferably include aryloxy-carbony. group, such as phenoxy- 

Scarbonyl phenethyloxycarbonyl etc., and the like (preferably C 6 . 10 aryl-C^ alkoxy^arbonyl e c). 
SSsTxhr -a^oxycamonyl group" and "aralkyioxycarbonyl group" may have substituents. J^"*""; 
uentara similar in the kind and the number to those exemplified for the substituent of aryl group and aralkyl group as 
the substituents of the aforementioned N-monosubstituted carbamoyl group. ^ mrm 
XSTtES.! group derived from carboxylte acid" as the substituent is exempiif ed by one wherein a hydrogen 
S£I for the ain^e substftuent that the aforementioned "N-monosubstituted carbamoyl group" has on anrt oge .atom 
rb^dedto«mony. ( andthe like. Preferred are acyl, such as benzoyl and C^aikanoy.. e.g.. forrnyl, acetyl. prop.onyl, 

SST ^'eSof £ "alky, sutfiny. group optionaily having a sub— or subsets" 

having a substituent or substituents" as the substituent may be. tan !^ """^J? 1 * 
=iwvi nrolm fe a methvl ethvl propyl, isopropyl. butyl, lsobutyl, t-butyl. pentyl, hexyl etc.), and the like. 
Sm tV aryl of me "aSK oup optionally having a substituent or substituents" and "arylsulfony. group op- 
SS hSng a subltLenTor substftuents" as the substituent may be. for exampie, aryl group, such as phenyl, 

aZn^^^^^ 

mm The hydrocarbon group optionally having a substituent or substituents as expressed by R* is ^mpMed by 

oSCoxol^p. as eVssed by E, Is exempted ^J^^^^ 
etc alkenylene. such as ethenylene etc.. C 2 . 6 alkynylene, such as ethynylene etc., and the I.ke. Preferred is C V5 

S5T SSS'SS^ group may be any as long as ft is not an oxo group. Exampjs 
Sf includealkyl group optionally having a substituent or substituents, an aryl group optionaiiy havng a substtuent 
rsubs ttuente cycloalkyl group orcycloalkenyl group optional* having a substituent or substituents .optionally ester- 
ffi* £££ group Sa^oyl gro^p or thiocarbamoyl group optionally having a substituent or 

group op«ona J having an estentied group, carbamoyl group or thiocarbamoy. group 

or substttuents amino group optionally having a substituent or substituents, hydroxy group optionally hav.ng , a sub 
luenf o auStr^ente thiol (mercapto) group optionally having a substituent or substituents, acyl group denved from 

r s SuenSs^ 
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or substituents as expressed by the aforementioned R 3 . 

h?fJ„ ^ nPle8 , 0 ' UbS, !! Uent °' th8 methine 9roup op,ional| y havi "9 a substituent or substituents expressed 
^^ZZSSF""*' hete ^^"P«havin g asubs«uen«orsubst ft uLe, 
[0057] TTie divalent chain C,. 3 hydrocarbon group of the divalent chain C,. 3 hydrocarbon group optionally havina a 
substtuen, or substituents, as expressed by Q and R, is exemplified by one having 1 to caZ atoms She 

ems 1*2 ^l° Cart5 ° n 9r ° UP ° f * e ^*°"9-"PoPtionalryLvingasubstituentorsubsmu 
ents other than oxo group, as expressed by E. 

[0058] The substituent of the divalent chain C w hydrocarbon group optionally having a substituent or substituents 

ZEISS? • I exempWied * those exempllfied 38 the subs,i,uent of ^ 

group optionally having a substituent or substituents other than oxo group, as expressed by E 

P059J The salt of the carboxyl group or sulfonic acid group, as expressed by R», is exemplified by salts with alkali 

r^m^s^^^ 

add az.de, acid anhydnde, mixed acid anhydnde, active amide, active ester, active thio ester and the like is subjected 

m^hfrL 1 f T 8 ' mono,s °P ro Py | c-ibonal.. monoisobutyl carbonate, mono tert-butyl carbonate 
monobenzyl carbonate, mono(p-nitrobenzyr) camonate, monoallylcamonateetc.), Cl< aliphatic caiboxyKcnTed 3 

add" biu e f s d t ride ° f free acid and ace,te ^ «*b««ic a^d, sjssnss 

SSJi ° b ^ TO r • ll****'*. b0Va ' erte 8dd ' Ph,a ' iC ^^c acid. trichloroaceh/S 

ta^nSf^^L^- 12 Cart ' 0Xy " C m ' Xed aCid anhydride (e 'S- mixed acid anh y dr *de of free acid and 

benzoic acrt.p-tolurcacid.p^lorober^ 

of free acid and methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenes tfonic Sd iTand the 
f r ^"f 18 T mp,tfied bV amide Wfth heterocyc,ic ^P 0 "" 11 containing nitrogen [e g acid SL of S 
ZSHEZ ' 'T f 2 ' benZOttoole ete - these «** compounds Staining nitmgen be^g optlS 
KTSS Hi" 6 ^r"' ( "*' methyl ' ^ 6te ) ' alkoxy 9 roup < e 9- "■*«»* ^oxy etc.), hatogenTom 
SctaodTe Hke 8 ' ^ °*° ^ ^ ^ °" ^ 9r0Up < e ^" '"i-o. ethylfhio etc™ 

Ehlis^r™ 6 ^ anV r "! US6d 38 ' 0ng 88 * iS USed ,0r tt,i8 pu,pose in the field * N^ctam and peptide 
?I 212! TV ' ° r9amC phosphates ( e '9- dlethoxyphosphate. diphenoxy phosphate etc.). p-nitrophen£ ester 
^-dinrtropheny. ester, cyanomethyl ester, pentachlorophenyl ester, N-hydroxysuccinimide ester N hydmxvph» 

fi^SSS! *, ^ PleS °K the ^ ^ 6S,er inc,ude ^ *■* aroma « c heterocyclic thiol compound, suc£ 
as 2-pyndy thiol ester, 2-benzoth,azolytthiol ester and the like, wherein these heteracycles may be substituted by C 

alM gmup (e.a, methyl, ethyl etcO, C1 . 6 alkoxy group (e.g., methoxy, ethoxyetcO, hal^ 

bromine etc.), alkyl thio group (e.g., methylthio, ethytthio etc.) aod the like ie.g.,tiuonne,chlonne, 
[0062] Examples of the reactive derivative of the sulfonic acid group expressed by R* include sulfonvl halide (e a 
sulfonyl chlonde, sulfonyl bromide etc.), sulfonyl azide, acid anhydride thereof, andL like * ( *' 

oSatomT tll^rlTj 9r ° UP eXPreSS6d * X ' nClUde hal ° 9en at0m chlorine atom . Nomine atom, 

TTl ,™!! S °V he ^f ° f th , 6 COmp ° Und ° f ,he ,omula (l > of ,he P resent 'nventJon '"elude acid addition salt 
Zl^F 9 .? 88 (6 - 9 - hydrochlor1de - sulfa,e . hydrobromate, phosphate etc.), organic acid salts (e g ac^ 
etate, tnfluoroacetete, succinate, maleate, fumarate, propionate, citrate, tartrate, lactate oxalate, methanesulfonate 
p- oluenesulfonate etc.) and the like. The compound may form salts with a base (e.g., alkali meta. sate such «S 

T te w"ih oroant 3 ' "* 6,C - ^ ^ SUCh " fl *^ "* magnestum s aft ,c and 
salts with organic base such as ammonium salt, trimethylamine salt, triethylamine satt, tert-buhrldimethylamine salt 
dibenzylmethylamine salt, benzyldimethylamlne salt. N,N-dimethylaniline satt, pyridine sJt "uhoS2t S 

are to be referred to as compound (I) in the following "yuraies, 
TaneZTg^dT^^ 

Sn.^ 8 " 1 -' 68 ° f PrDdmg ° f oorn P ound (I) Wen the compound (I) has an amino group include compounds 
tetrahydrofuranylaled, pyrrohdylmethylated. pivaloytoxymethylated. tert-butylated etc.); when compounSThL a hj 
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droxy group, a compound wherein the hydroxy group is acylated, alkylated, phosphorated "^ ^g^™* 
wherem the hydroxy group of compound (I) is acetylated, palmitoylated, propanoy ated. ^^^'"^ 
fumarylated, alanylated, dimethylaminomethylcarbonylated etc.]; when compound (I) has carbo'iyl W. a «m 
Mund wherein the carboxyl group is esterified, amidated (e.g., carboxyl group of compound (I) ethyl estenfled, phenyl 

SShd, P^alidyl estenfled, (5-methy,- 2 -oxo-1,3-d.oxo.en-4-y0mefl 1 yl ^^JST 
esterified methylamidated etc.); and the like. These compounds can be produced by a method known per *»• 
SST CS of compound (I) may be of a kind that changes to compound (I) under Ph^otogfca. condrbons, 
^described in Ivakuhln no Kaihatsu vol. 7, Molecular Design pp. 163-198, Hirokawa Shoten (1990). 
ra06 9 r Se prodrug of compound ( ) may be as it is or a pharmacologically acceptable salt. Examples of such satt 
2L ^n the prodrug of compound (I) has an acidic group, such as carboxyl group etc.. sails wrth inorganic . base 
et aika! metal such as sodium, potassium etc., alkaline earth metal such as calcium -agn^lum eta UansJ.on 
metelsuch aszinc iron copper etc., and the like), salts with organic base (e.g., organic amines such «tnme*ylamlne, 
tneSySnepy^ 

ylenediamine etc., basic amino acids such as arginine, lysine, omith ine etc e c and \ he t . esartsexempme<i 
r00701 When the prodrug of compound (I) has a basic group, such as amino group and the like, the salt is ex ^P™*° 

acid, btoarbonic acid, formic acid, acetic acid, propionic acid, trifluoroacetic acd, fumanc acid ; °^.^' d ^™ ( ; 
maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic acd. p-toluenesulfon.c acid 
etc ) salts with acidic amino acid, such as aspartic acid, glutamic acid etc., and the like. 
r0071l The prodrug of compound (I) may be a hydrate or a non-hydrate. 

S While tt has one or more asymmetric carbon(s) in a molecule, both an R configuration , compound and an S 
configuration compound due to the asymmetric carbons are encompassed in the i presen "on 
[00731 In the present specification, the "lower" of the lower alkyl group, lower alkoxy group and the like means chain, 
branched or cyclic carbon chain having 1 to 6 carbon atoms, unless particularly speofied 

[0074] The compounds of the formulas (II) to (VI), a compound having a basic group or an acidic group cani form , a 
salt 2th an acid addition salt or a salt with a base. The salts with these acid addition salts and bases are ^mpWied 
bv those r^cTed with regard to the aforementioned compound (I). In the following, the compounds of the respective 
forllas. "elusive of safts thereof, are to be brief* referred to as a compound (symbol of the formula). For example, 
a compound of the formula (II) and a salt thereof are simply referred to as compound (II). 
[00751 The compound (I) can be produced by, for example, the following method and the like. 

Production Method 1 

[00761 « sho»n io 11,0 Mooing tooooBo, compound (111 pud compound (III) ore r..c»d to pradoc contend (I). 



4 / " « + H — N — E — N R 4 — /J— G— N— E— N s 

(...) «» 



SET ™ S i era ly £££ «n a solvent inert to the reaction. Examples of the sofvent include «*her 
solSts Je g S ether, dilsopropyl ether, dimethoxyethane, tetrahydrofuran, dioxane etc.), halogen soK,en s 
S^^, cLoform etc.), aromatic so.vents «JJJ-~ £ 

etonitrile. N.N-dimethylformylamide (DMF). acetone, methyl ethyl ketone, diethyl ~"«ideJpMS 0) < -vater and he 
Hke which are used Jone or in combination. Of these, acetonttrile, dichloromethane, chloroform and the I'kearepef 
irirSs raartfon is generally carried out by reacting 1 to 5 equivalents, preferably 1 to 3 equivalents, of compound 
;Ctt^n£oT° (IO Z reaction temperature is from -20-C to 50°C, preferably 0-C to room temperature and the 
eacfion ^ is generally from 5 min to 100 h. In this reaction, a co-presence of a base sometimes affords smoom 
S?aS» base, both inorganicbases and ^^^^^^J^SSS 
base include hydroxide, hydride, carbonate, hydrogencarbonate, organic acd salt and the l.ke of alkali metals ana 
Sne eart, rnS Partteu.ariy, potassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide, 
sSl b'Srbonate and potassium bicarbonate are preferable. As the organic base, tertiary amines such as tnethyl- 
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S^!!^ m P ^ 6 T- ExamP ' eS °' ,he reactive derivative include acid ^hydride, acid halide ( e g ac id 
chlonde and aad bromide), achve ester and the like, with preference given to acid halide. The amount of use oHhe 

™™ 9 f n r' V 1 V° eqUiValen,Sl Pr6,erably 1 10 3 e " uiva,ente . to oompound (II). 

[0078J Inthecaseofacylationfromcaiboxylicacid, 1 equivalent of compound (II) is reacted with 1 to1 Seauivalents 

f«S5£ ^ a " ^ SOlVent (e " 9 " ha,09en S ° h ' ent and acet0ni,ril6 > in ^ presence of 1 to 1 5 equEte S 
a dehydrate condensing agent such as dicyclohexylcarbodiimide(DCC) and the like. This reaction generaZ^ 
at room temperature where the reaction time is 0.5 to 24 h aenerauy proceeds 

™„ n*°T 0Und (,,) t0 b8 US8d f ° r thiS meth0d ' me divalent chaln hydrocarbon group optionally substituted by 
a group other than oxo group, as expressed by E, is a group of the formula: suosmutea by 

— CHj-C— CHp 

! ? r' SUbSt ! t f" t 0,herthan 0X0 9r0Up ' for examp,e ' m8 o°r"Pound <*" be produced by a method described 



H 



basic 
R catalyst 



+ M. 



V 



(VI) 



(v) 




V 



HjNR 
(VI 1 1) 

reduction 




(VII) 



(ID 



wherein each symbol is a as defined above. 

SSL ^ S h h T 0thef tha " 0X0 9roUP eXpreSS6d by * means ,he siibstituent other than oxo group of the 
divalent chain hydrocarbon group optionally having a substituent or substituents other than oxo group, as 

SSL^TT^ be ° btained " y raaClin9 acro,ein derivaUve (VO an ° «"" P ound (V) and then reacting the 
M s generally earned out in a solvent inert to the reaction In the presence of a base. Examples of the base include 

d££2£^£ ?* !. te ), ,T ide ° f alka " metal ° ralkal,ne 6arth metal <•*■ "thiuma^lde sodiamiXum 
JESSElS?" d ^ lohex y |amida . ""to" hexamethylsilazide, sodium hexamethylsltode, pZZ 
amethylsilazide etc.), lower alkoxide of alkali metal or alkaline earth metal (e.g., sodium methoxide sodium ethoxide 

a sodium nvt H 6 6,C ! "1 thS J** 2) in0,5aniC b3Se SUCh 38 ° f alkali S * n6 el me" 1 

g sodium hydroxide, potassium hydroxide, lithium hydroxide, barium hydroxide etc.), carbonate of alkaK metel or 

Z tHZ Z 7f ° diUm Ca,b0nat9 ' P ° ,aSSiUm Carb ° nate ' ca *°" a t a etc., hylgenctlon^ o 

3 S b^ fn^r T T (e - 9 " S ° dlUm "^"carbonate, Potassium hydrogencarbonate 
git DBU M rdi^i^rnl 6 , 9 -' h ethylanline ' diis 0P™Py'ethylamine, M-methylmorpholine, 
yiammopynd.ne, DBU (1 ,8-diazabicyclo[5.4.0]-7-undecen , DBN (1 ,5-diazabicyclo[4.3.01-non-5-en) etc 1 and basic het 
ere^clic compound (e.g pyridine, imidazole, 2.6-iutidine etc.), and the like Examples of ttaSSESSot 
" ,he ato rementioned compound (II) and compound (III), which can be used abne or in cT 
bination. By this reaction, compound (VII) is obtained. 

2, h ^T PlaS °[ *f redUci "? a 9 ent to oo used for the reaction of compound (VII) and compound (VIII) Include 
sodium borohydnde, rthium borohydride, cyanosodium borohydride and the like. These reducinTagents a e usedln 
an amount of generally 1 to 10 equivalents, preferably 1 to 4 equrvalents, relative to compound SCreaction 

S .IT Cft ° n 18 C ° ndUCled by 8 reaction with a cata| yt ic of a '"otal catalyst such as Ranev 

MM, plabnum ox.de, metal palladium, palladium-carbon etc. in an inert solvent (e.g., alcohol sofcent such^s 3 

for l\oTh " Pr ° P ' t ' bUten ° l e,C ° 31 ^ ,emP6ra,Ure ,0 1 °°° C at a ^ P^ure STCoToo^S; 
[0084] The compound (II) used for this method can be produced by a method described in, for example, Chem. 
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DhaiTn Rllll /L7M x 9 o 36 M 999^ JP-A-56-53654 and the like or a method analogous thereto. 

a method analogous thereto. 
Production Method 2 

[0086] As shown in the following formulas, compound (IV) and compound (V) are reacted to produce compound (I). 



0. 

/ 



(IV) * <W (I) 

wherein each symbol is as defined above. oew»AWir FUNCTIONAL 

[0087] This reaction can be carried out according to the method descnbed In, for example, ORGANIC FUNCTIONAL 
GROUP PREPARATIONS, 2nd printing, ACADEMIC PRESS, INC. „,„u„, 
ranaai This reacuonis oeneralhr carried out In a solvent inert to the reaction. Examples of the solvent Include alcohol 
soXs ?ie"TeniCSsolven te , aromatfc sohrente, acetonitrile, N,N-dimethy.formamide (DMF). acetone, 
mZl ethyi ketone, dimethyl sulfoxide (DMSO) and the like, which may be used alone or ,n combmafon. Of ftese 
TceToniSl ^ dimeftytfomnamide, acetone, ethanol and the like are preferable. The reaction temperature is general* 
?™ room lemoerature to 100-C preferably from room temperature to 50-C and the reaction t.me .s generally from 
oTtJZSftSb riSn to 3 equLents of a base is generalfy added relate to compound (IV). but * not 
essential Examples of the base include the base used for the reaction of the above-mentioned compound (II) and 

pS Un ^e"lompound (IV) used as a starting materia, forthis reaction can be synthesized by a known method using 
compound (III) as a starting material. 

Production Method 3 

[0090] Of the compound (I), a compound wherein E is represented by the formula: 

i 

E' — CH— 

wherein E" Is a group E having less onecarbon atoms, R' is a hydrogen atom or a hydrocarbon group, can be produced 
asshtninthefoLin 

under reducing conditions to give the compound. 

(.X) (V) CI") 

qZ oprionairhavS a substLnt or substituents otherthan oxo group and has carbon atoms o E less one. Ex- 
anX 5 «, ThydSon group expressed by R' include unsubstituted alkyi group, aryl group, cycloalkyl group and 
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qrcloalkenyl group from the alkyl group optionally having a substituent or substituents, aryl group optionally having a 
k^' Cy0,0a,ky, 9r ° Up ° pti0nally havin 9 a substituent orsubatiZte and ^Z7JoI p 
of ad,valentcha,n hydrocarbon groupoptionallyhavingasubstituantorsubstituentsotherthanoxo group, as prised 

a° 0 wlr^h T * ^ f f d 0Ut 9enerally bV reaCting COmp0und W and com P° und M in a suitable solvent (e 
g . water, alcohol, ether, halogen, acetonitrile, mixed solvent of two or more kinds of these etc ) adding aTac dto 

Sl h6 :^ "* «■* acid, trifiuoroacetic acid and me like, in the presence f a Sid ! 
Sequnralents, preferably I - 1.5 equivalents), wherein carbonyl group is added to alkyl group, and a rediJng agent 

mW^I JZZ TvZ™™ T- 88me " ,h0S9 f ° r th8 ™** of Productfon Sod' 

SnSEiES a 9 material ,or thfe reaction 030 be produced by a known method »* 

Production Method 4 

[0094] Of the compound (I), a compound wherein E is represented by the formula: 

R 8 
OH 

wherein E" is a group E having less two carbon atoms and R* is a hydrocarbon group, can be produced as shown bv 
reactrng compound of the formula (X) and compound of the formula (V). oe produced as shown by 



W (v) (n R R 

wherein each symbol is as defined above. 

SotoLttonTh^Z^f % E " WHiCh haS lesstwocart) ° n atomsascompamdto Eis adrvalentchain hydrocarbon 
nlZftZ? T 9 8 St,tUent ° f subst,tuente ° tner oxo group and has carbon atoms of E less two Exam? 
E££ th f h hydroca . rt,on 9 ro "P ex P ressed °V « 8 delude hydrocarbon groups exemplified for R? 

S „S.2™ 'oYrTrf ^ ^ r 6 T 6nCe ° f ° f 8 S0,Vent - ^P" 58 of the «*« those 

recrted for the reaction of the aforementioned compound (II) and compound (III). For this reaction a Lewis acid such 

"londe ZZZ 2 "TT a ' UminUm Chl ° rid6 ' anhydr0US '«>"(») chiortde, tftanium teLch^ZeS 
T^'Jt , d6 ' C0PP6f(l,) Ch '° nd6 ' b0ran trif,uoride etnerate ete - ortn e aforementioned base ca* be used^ 
a ^ 8 " 0 accelera,e the taction. The reaction temperature is generally from -40°C to 1 80-C 

SZnSirraTaSm^ 
Production Method 5 

[0098] The compound (XI) and compound (XII) are reacted to produce compound (I). 
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(XI) R (xiO 0) H 



wherein X' is a leaving group and other symbols are as defined above. 

[0099] Examples of the leaving group expressed by X include those exemplified as the leav.ng group expressed by X. 
[0100] This reaction can be carried out according to the method of Production Method 2 

[0101] The compound (XIO used as a starting material for this reaction can be produced from compound (V) by a 

foTo2] ^compound (XI) used as a starting material for this reaction can be synthesized by reacting compound 
(III) and compound (VIII) according to the method of Production Method 1 . 

Production Method 6 

[0103] As shown in the following formulas, the compound and compound (XIV) are reacted to produce compound (I). 



0 0 



JR 1 



(XIII) R (xiv) (» 



wherein X" is a leaving group and other symbols are as defined above. 

raiM] Thfs reaction Teen be carried out according to the method of Production Method 2. Examples of the leaving 
group expressed by X" include those exemplified as the leaving group expressed by X 

r0105] The compound (I) of the present invention can be combined with different agents for the prophylaxts or treat- 
ment of HIV infectious diseases (particularly, agent for the prophylaxis or treatment of AIDS). In this ° ase '^!^'* 
are separately or simultaneously mixed with pharmacologically acceptable carriers, excip.ents , bmders, dHuenfc .and 
the like and formulated into preparations, which can be administered orally or parenteral* as pharmaceuhcal compo- 
sitions for the prophylaxis or treatment of HIV infectious diseases. When the drugs are separately fomiulated into 
preparations, respetf lve preparations may be mixed when in use by the use of a diluent and the like before admin*- 
tration It is also possible to administer respective preparations formulated separately at the same hme or separately 
at certain time intervals to the same subject. A kit product to administer separate* formulated preparations by mixing 
when in use, by the use of a diluent and the like (e.g., injection kit including ampoules containing respective powde 
drugs, a diluent to mix and dissolve two or more kinds of drugs when In use, and the like), a kit product to administer 
separately formulated preparations at the same time or separately at certain time intervals to the same subject (e^g., 
XknTadmlnisteringtwo or more tablets at the same time or a^^«oert-n^Warvato.whrtfc^d« 
tablets containing respective dregs placed in the same bag or different bags having, where necessary ^escnp ^,on 
column to note the time of administration of the drug etc.), and the like are also encompassed ,n the pharmaceutical 

ssr^JKin?^*'*- p-p^ * h,v infecaous diseases ' used h 

in combination with the compound (I) of the present invention, include nucleoside reverse transenptase 'nhibrtors such 
as zidovudine, didanosine, zalcitabine, lamivudlne, stavudine, abacavir, adefovir. adefovlr d,p,vox.l, foavudme tidoxil 
and the like; non-nucleoside reverse transcriptase inhibitors such as nevirapine, delavirdine, ef av.renz, lovinde, immu- 
nocal, oltipraz and the like, inclusive of pharmaceutical agents having antioxidant action such as 
and the like; protease inhibitors such as saquinavir, ritonavir, indinavir, neUlnavIr, amprenavir, pal.navir, lasinavr and 

mm' ^thTrludeoside reverse transcriptase inhibitors, zidovudine, didanosine. zalcitabine. lamivudine. stavudine 
and the like are preferable, as the non-nucleoside reverse transcriptase inhibitors, nevirapine, delav.rdme and the like 
are preferable, and as the protease inhibitor, saquinavir, ritonavir, indinavir, nelfinavir and the like are preferable 
[0108] The compound (I) of the present invention can be used in combination with the aforementioned protease 
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Inhibitors, nucleoside reverse transcriptase inhibitors and the like, as well as, for example, CXCR4 antagonists (e a 
AMD-3100 etc.), which are second receptors of T^ell tropic HIV-1, antibodies against HIV-1 surface antigens and 
riiv-i vaccines. 

[0109] The compound (I) of the present invention has a CCR antagonistic action, particularly a potent CCR5 antag- 
onists action. Therefore, the compound is used for the prophylaxis or treatment of various HIV infectious diseases in 
human, such as AIDS. The compound (I) of the present invention is low toxic and can be used safely 
[0110] The compound (I) of the present invention can be used as a CCR5 antagonist for, for example, an agent for 
«!, P h? P ,^' S u treatment ° f A ' DS and a " a9ent for suppressing the progress of the disease state of AIDS 
[0111] While the daily dose of the compound (I) varies depending on the condition and body weight of patients and 
admm.strat.on route, it is about 5 to 1000 mg, preferably about 10 to 600 mg, more preferably about 10 to 300 mg 
partculariy preferably about 15 to 150 mg, in the amount of the active ingredient [compound (I)] in the case of oral 
admin.strat.on to an adult (body weight 50 Kg), which is administered once or two to three times a day. 
[0112] When the compound (I) and a reverse transcriptase inhibitor and/or a protease inhibitor are used in combl- 

l a l°r^f 086 k V6rSe transcri P tase inhibitor or the Please inhibitor is appropriately determined within the 
range of not less than about 1/200 to 1/2 and not more than about 2 to 3 times the typical dose. Moreover, when two 
or more kinds of pharmaceutical agents are used in combination, and when one phannaceutical agent affects metab- 
olism of a drfferent pharmaceutical agent, the dose of each pharmaceutical agent is adjusted as appropriate In general 
a dose for a single administration of each pharmaceutical agent is employed. 

lows 3 ' ^ eXamp ' e " the 9eneral d0ses of typical reverse fraiscriptese inhibitors and protease inhibitors are as fol- 



zidovudine: 100 mg 
didanosine: 125 • 200 mg 
zalcitabine: 0.75 mg 
lamivudine: 150 mg 
stavudine: 30 - 40 mg 
saguinavir: 600 mg 
ritonavir 600 mg 
indinavir 800 mg 
nelfinavin 750 mg 



[0114] Specific embodiments, wherein the compound (I) and a reverse transcriptase inhibitor and/or a protease 
inhibitor are combined, are shown in the following. 

(a) The compound (I) (about 1 0 - 300 mg) and zidovudine (about 50 - 200 mg) per an adult (body weight 50 Kg) 
are combined and administered to the same subject. The respective drugs may be administered simultaneous* 
or at a time difference of within 1 2 hours. 

(b) The compound (I) (about 1 0 - 300 mg) and saquinavir (about 300 - 1 200 mg) per an adult (body weight 50 Kg) 
are combined and administered to the same subject per an adult (body weight 50 Kg). The respective drugs may 
be administered simultaneously or at a time difference of within 1 2 hours. 

Most Preferable Embodiment of The Invention 



[0115] The present invention is explained in detail in the following by referring to Examples, Reference Examples 

invention in an^wai ' "* F0,TTU,,ati0n theSe are mere examples and d0 not limit ,he P resen * 

C ? 1 m 6 ! 1 ? e ^ n ? manipulation me1nocls described below followed the method described in a textbook (Maniatis et 
al, Molecular Cloning, Cold Spring Harbor Laboratory, 1989) or a method described in the attached protocol of reagent. 

Example 1 

hH3-(4-benzyl-1 -piperidinyOpropyfj-1 -methyl-5-oxo-W-phenyl-3-pyrrolidinecarboxamide hydrochloride 

[0117] A mixture of the compound (400 mg, purity 80% from 1R NMR) obtained in Reference Example 3 4-benzyl- 
p.pendme (0239 ml, 1.4 mmol), potassium iodide (225 mg, 1.4 mmol), potassium carbonate (282 mg, 2.0 mmol) 
acetonrtnle (20 ml) was stirred at 1 00»C for 24 h. The reaction mixture was concentrated under reduced pressure and 
water (1 5 ml) was added to the residue. The mixture was extracted with ethyl acetate (30 mlx3). The organic layer was 
dried over anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was subjected to 
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10 



, ♦K-nni-i/o-tf/U The objective fraction was concentrated 
ecu,™ chromatography (since gei 10 g. ^^S^^^HY^ chloric* (diethyi 
under reduced pressure and the residue *£25™ was washed with diethyl ether and dried I under 

2 was added and the preciprtate w* |Q w%) as a hygro scopic pale-yellow ^ous. 

Example 2 



20 



10.99 

Example 3 



Example o 

30 

pound was obtained, yield 39%. „ 8Hz) , 2 . 55 -2.75 (1 H, m). 2.77 (3H, s). 3.1 -3.7 (9H. m). 3.7^4.0 

Anal. Calcd for C24H.29N3O2.HCn . i n 2 ^- °** 

ST5 ftf&'f S2S* 3iw.ttJSSK* • « 85 '« * 6 62 ,2H ' * 728 ' ' * 

» KSSWM^ * MM, H. 6.79; N. .00. M± =• — H. 6.71; N. 7.95. 
Example 6 

„ „ — - — . — - - - — - - ~~ h, ~ 



55 
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(12H, m), 6.67 (2H, s), 755-7.65 (10H, m). 

Anal. CatedforC 26 H33N 3 O 2 .C 4 H 4 O 4 .0.8H 2 O : C, 65.51; H, 7.07; N, 7.64. Found: C, 65.53; H, 6.97; N, 7.65. 
Example 7 

W3-(4-acetamide-4-phenyl-1-piperid^ 

If! 23 ! m reaC,i ° nS T purification similarto tnose 'n Example 1 using 4-acetamide^-phenylpiperidine hydrochlo- 
nde, the title compound was obtained, yield 40%. njwuuno 
y NMR (D 2 0) 8 1 .85-2.8 (8H, m), 2.07 (3H, s), 2.77 (3H, s), 3.1-3.7 (9H, m), 3.7-4 0 (2H m) 7 25-7 7 MOH ml 
Anal Cafcd for <WWW»1 .4H 2 0: C, 62.48; H, 7.45; CI, 6.59; N, 10.ii . Found:' JS £* J 7 02; N, 

Example 8 

AH3-0ndene-Vsplro-4^pi P eridin-1^ y 0propylJ.1-methyl-5-oxo-/^henyl-3-py TO lidinecamoxam 

SSJUSSHZ S 08 " 0 " Si,n,lart0 ' n ^ 1 ^ indene - 1 -^'-P^-. tne «le com- 
ll^c !?f^ 145 " 1 - 65 (2Hl m)l 1 ' 95 ' 2 2 (2H ' m >- 23 - 2 SS < 3 H 2 67 (1H, dd, J=6.2 172Hz) 2 77 f3H s) 

Anal. Calcd for C^NaO^rVVI.OHp: C, 66.53; H, 6.80; N, 7.27. Found: C, 66.60; H, 6.62; N, 7.30. 
25 Example 9 

W-(3-Whydroxy(diphenyl)me m y^ 
so KSJSTSJ^r^ t0 ,h ° Se " 1 USin9 * P **"» l «)methyflpipen-dine, the 

Anal. Cated tor C^H^Oa.O.eHjO: C, 73.88; H, 7.55; N, 7.83. Found: C, 73.81; H, 7.58; N, 7.83. 
35 Example 10 

Wi3.(4-benr y l-1-piperazinyl)propyl]-1-methyl-5-oxo-W 1) heny|.3. P yn-olidineca ro ox 

40 ^SS^^^ 9 "^^^^^^ Examplel using 1-benzylpiperazine, the title compound was 

»,u MR /? 2 ° )S1 - 9 "^^^ 2 76(3H s) 31537 

(13H, m), 3.7-4.0 (2H, m), 4.38 (2H, s), 7.3-7.4 (2H, m), 7.45-7 65 (8H m ' ' 

Anal eafedforC^N^HCM .2H 2 0: C, 59.02; H, 7.31 ; CI, 13.40;' N, 10.59. Found: C, 59.00; H, 7.34; CI, 13.36; 

45 

Example 11 

1-methyl-5-oxo-W- p henyl-N-[3-(1-piperazinyl)pro P yl)-3-pyrrolidinecarboxamide 

was djssolved In methanol (10 ml) and palladium hydroxide - carbon (20%' 93 mg) was added an^mixtuZas 
m^^ 

« 1 H NMR (CDCI3) 6 1.6-1.85 (2H, m), 2.15-2.6 (9H, m), 2.6-2.9 (3H, m), 2.77 (3H s) 2 95-3 2 (1H ml 1 10 MM » 
J=8.9Hz). 3.64 (1H. dd, J=6.8, 8.9Hz), 3.65-3.8 (2H. m), 7.1-7.2 (2H, m), 7.3-7 S'(3H m' 
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Example 12 

N- [3-(4-benzoyl-1 -piperaziny[)propyl]-1 -methyl-5-oxo-AAphenyl-3-pyrrolidinecarboxamide fumarate 

[0128J The compound (192 mg, 0.56 mmol) obtained in Example 11 and triethylamine (0.101 ml, 0.72 mmol) were 
dissolved in THF (5 ml) and benzoyl chloride (0.078 ml, 0.67 mmol) was added under ice-cooling and the mixture was 
stirred at the same temperature for 1 h. The reaction mixture was concentrated under reduced pressure and a saturated 
aqueous sodium hydrogencarbonate solution (15 ml) was added. The mixture was extracted with ethyl acetate (30 
m!x3). The organic layer was dried over anhydrous magnesium sulfate and concentrated under reduced pressure. 
The residue was subjected to column chromatography (silica gel 10 g, ethyl acetate/methanol = 1/0-»9/1-»4/1). The 
objective fraction was concentrated under reduced pressure to give A/-{3-(4-benzoyl-1iDiperazinyl)propyI)-1-methyl- 
5-oxo-AAphenyl-3-pyrrolidinecarboxamide (221 mg, 0.49 mmol). The obtained compound was dissolved in methanol 
and fumaric acid (57 mg, 0.49 mmol) was added. The reaction mixture was concentrated under reduced pressure and 
diethyl ether was added. The precipitate was collected by filtration. The precipitate was washed with diethyl ether and 
dried under reduced pressure to give the title compound (228 mg, 0.40 mmol, yield 72%) as a hygroscopic pale-yellow 
amorphous. 

1H NMR (D 2 0) 5 1.9-2.15 (2H, m), 2.44 (1H, dd, J=9.0, 17.6Hz), 2.65 (1H, dd, J-6.0, 17.6Hz), 2.76 (3H, s), 3.1^.0 
(15H, m), 6.63 (2H, s), 7.3-7.4 (2H, m), 7.4-7.65 (BH, m). 

Anal. Calcd for C 26 H 32 N 4 O 3 -C 4 H 4 O 4 .0.9H 2 O: C, 62.03; H, 6.56; N, 9.65. Found: C, 61.97; H, 6.36; N, 9.35. 



Example 13 

A/-{3-[4-(4-fluorobenzoyl) -1 -piperidinyI]propyl}-1 -methyl-5-oxo-W-phenyl-3-pyrrolidinecarboxamide 

[01 29] By reactions and purification similar to those in Example 1 using 4-(4-f luorobenzoyl)piperidine hydrochloride, 
the title compound was obtained. 

1H NMR (CDCI 3 ) 5 1.56-1.90 (6H, m), 1.97-2.44 (5H, m), 2.60-2.80 (4H, m), 2.85-3.26 (5H, m), 3.58-3.80 (3H, m), 
7.06-7.20 (4H, m), 7.34-7.53 (3H, m), 7.95 (2H, dd, J=5.1 , 8.8Hz). 

Example 14 

N-{3-[4-(4-chloropheny!)-4-hydro^ 

[0130] By reactions and purification similar to those in Example 1 using 4-(4-chlorophenyr)-4-hydroxypiperidine, the 
title compound was obtained. 

1H NMR (CDCI3) 8 1.44-1.95 (7H, m), 2.03-2.91 (10H, m), 2.97-3.25 (3H, m), 3.60-3.84 (3H, m), 7.13-7.54 (9H, m). 
Example 15 

W-{3-[4-(4-fluoropheny!)-1-piperazinynpropyl}-1-methyl-5-oxo-A^phenyl-3-pyrrolidinecarboxamide 

[0131] By reactions and purification similar to those in Example 1 using 1-(4-fluorophenyl)piperazine, the title com- 
pound was obtained. 

1 H NMR (CDCI3) 8 1.56-1.87 (2H, m), 2.16-2.84 (11 H, m), 2.93-3.26 (6H, m), 3.56-3.84 (3H, m), 6.69-7.21 (6H, m), 
7.29-7.52 (3H, m) . 



Example 16 

W-{3-[4-(diphenylmethyl)-1-piperazinyl]propyl}-1-methyl-5-oxo-W-phenyl-3-pyrrolidinecar^ 

[0132] By reactions and purification similar to those in Example 1 using 1-(diphenylmethyl)piperazine, the title com- 
pound was obtained. _ , x 
1H NMR (CDCI3) 8 1.60-1.86 (2H, m), 2.12-2.50 (11 H, m) , 2.58-2.80 (4H, m), 2.94-3.21 (2H, m), 3.55-3.77 (3H, m), 
4.19 (1H, s), 7.07-7.30 (8H, m), 7.33-7.50 (7H, m). 
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Example 17 

/V W 4-(4-fl UO ro^^ 

Example 18 

^l™^° Phenyl) ^ hydr0Xypipericline - tiHe com P oun " obtained P 

%%L*S?iii£SgZ:3: 1 97 " 2 52 (7K m) ' 2 - 56 - 2 - 89 (6H - * **** « ■ ««i c*. <-> . 

Example 19 

AW4- (44luo ro ph e nyl)-1^i P e^^ 
Example 20 

AH4-[4-(di P henylmethyl)-l- P ipe^ 

«TS.*aJSS!ijr m)l 2 08 * 2 - 53 (11H ' m> ' 258 - 2 ' 80 (4K m) ' 2 - 93 - 322 (2H ' m >- 3 - 54 - 3 - 77 

Example 21 

^5-[4-(4-f!uorob e nzoyl).1- p ^ 
Example 22 

AM. Ofed C 60 60; H. SS^SSS '' 
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Example 23 

[0139] Byreactionsandpurr.cat.onsimnartothoseinExamp.elusingthecompound 



N, 7.56. 
Example 24 



hydrochloride 

[0140] E^aadoneandpurfflca^^ 

In^i^^ 
N, 7.22. 

Example 25 

mmol, yield 81%) as a hygroscopic pale-yellow amorphous^ 
Example 26 

1-methyl-5-oxo-^[3-(4- P henoxy-1-plperidinyl)propyO-N-phenyl-3- P yrrolidinecarboxam 

[0142] By reactions and purification similarto those in Example 25 using 4-phenoxypiperidine hydrochloride, the title 
S7CnS,4 2.35-2.55 (1H, nO. 2.63 (3H. s), 2.85-3.85 (11H. m>, 4.4^.8 (1H. m) , 6.9-7, 

E^o?oL 7 H^ 
Example 27 

l-^thyl-S-oxo-A/^nenyl-Wa^^ 

[0143] By reactions and purification similar to those in Example 25 using 4-((E)-2-phenylethenyl]piperidine hydro- 
chloride, the title compound was obtained, yield 89%. 
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Example 28 

'^W^o-AH^hen^ 

Kn.S^Sry^^ 10 th ° Se ^ 25 "*« ^hylpipe^ne nydroch.ortda, the 

Anal. CalcdforC 2B H 37 N30 2 .HCM .OH2O: C, 66.98; H, 6.03; CI, 7.06; N, 8.37. Found: C, 65.99; H, 8.10; CI, 7.52; N, 8.31 
Example 29 

/^-(benzyloxyM^iper^ 
Knp^ 

Anal-CaicdforC^^^ 
Example 30 

Anal. CWtoPsH^ow C, 70.41; H, 6.96; ' N / 6 .66. Foundfc, 70 i; H,^6; N 6^7 '' 
Example 31 

WmSBmSm 

mamm 

Ana l .CalcdforC a H3 T N3O 2 .HC..0. 6 H^C,67.96;H,7.98;C. l 7.16;N,8.49.Found:C,67.99;H,7.94;C.,7.^ 
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Example 32 

[0148] By map™ «r«i purines.™ «imiw 1° 1P°«= In Eporpple 31 urtig IP. *t*«l B*™«» 

Example 33 

AH3-(4-benzyM -piperidinyl)propyl]-N-(5-lndanyl)-1 -methyl-5-oxo-3-pynolidinecamoxan,ide hydrochloride 

[0149J By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 

^^^Z^^r^^^S^ 2-44-2.49 (1H, m), 2.60-2.69 (3H, m). 2.77 (3H s> 2.81-2.98 
6 H H "m ISSSil (2H SuHJI (5H. m). 3.76-3.82 (2H, m), 7.08 (1H d ^.2Hz). 7.22-7j43 (7H, m). 
Ana.. Calcd for C^^-HCM .5H a O; C, 67.08; H, 8.07; N, 7.82. Found: C, 67.19; H, 7.97, N, 8.01. 

Example 34 

N -[3-(4-benzyl-1-piperidinyDprepynW 

[0150] By reactions and purification similarto those in Example 31 using the compound obtained in Reference Ex- 
ample 13. the title compound was obtained, yield 88%. „ „ „ , E ,„ u m \ -> raw d 

Example 35 

/*p.(4*enzyMi)lpe^ 
hydrochloride 

[01511 By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 
^wiZ^K&KT™ OH. «. 17 4H 2) ,S5.2 ? (1H m, ,63 (2H, d 

J=6 0Hz), 2 75-4.1 (11H, m), 2.79 (3H, s), 3.89 (3H, s), 3.92 (3H, s), 6.9-7.1 (2H, m), 7.15 (1H, d. J=8.2Hz). 7.2 7.5 

^..Xtedfor^ 
Example 36 

AH3-(4-benzyl-1-piperidinyl)propya-/m 

[01521 By reactions and purification similarto those in Example 31 using the compound obtained in Reference Ex- 

^^T^ZT^iZ*. -4B-2.64 (5H, m), 2.70-2.95 (5H, m), 3.07-3,4 (2H, m). 

3 30 S (6H, m), 4.1CM.22 <4H, m), 6.91-7.02 (2H. m), 7.13-7.17 (1H, m). MS-7J8 (5H m). 

Anal. Cated for ^H^O^HCI-1 .0H 2 O; C, 64.62; H, 8.05; N, 7.29. Found; C, 64.39; H. 8.11 , N, 7.42. 

Example 37 

AK3-(4-benzy1-1 -piperidinyl)propyl]-W-(4-chlo ro pheny.)-1 -methyl-5-oxo-3-pyrrolidinecarboxamide hydrochloride 
[0153J By reactions and purification similar to those in Example 31 using the compound obtained In Reference Ex- 
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ample 16, the title compound was obtained, yield 86% 

^T^i?, 5 ' 1 - 65 (2H ' m> ' 1 -"- 2 - 1 (SH ' m >' 245 < 1H - dd - J = 9 - 6 . 17.6Hz), 2.55-2.75 (1H m) 2 64 (2H d 
t a f r'l 2 ; ^ 6 u (9H ' m) ' 2 78 (3H S) ' 3 - 65 " 3 - 95 < 2H ' m >" 7 - 2 ' 7 - 45 PH m). 7.59 (2H, d, J=8 6Hz) 
^ Anal. Calcd for C 27 H M C.N 3 O 2 .HC,.0.6H 2 O: C, 62.93; H, 7.08; CI, 13.76; N, 8.15. Found: C, 63.04; H, 7.14; CI, 13.60; 

Example 38 

ESi7^r!f ^^P"^ 0 " 8 ™^ to those In Example31 using the compound obtained in Reference Ex- 
ample 1 7, the title compound was obtained, yield 79% neierence cx 

1 - 4 °" 1 - 55 (5Hl m) ' 2 - 47 " 2 - 95 (9H ' 3 06 - 3 - 59 < 7H ' •">• 3 71-3.85 (2H. m), 

« Anal. CaJcdfo , rC 27 H3 4 CIN 3 O 2 .HC|.0.7H 2 O: C, 62.71; H, 7.10; N, 8.13. Found: C, 62.77; H, 7.05; N, 8.24. 
Example 39 

^ ^ 3 -< 4 - ben ^-1l>ipsrid^^ 

25 Ana ' Calcd for C S 7H a3 F 2 N 3 O 2 .HCI.0.SH 2 O: O, fi? 74; H . 6.86; N. 8.13. Found: C, 62.44; H. 6.88; N, 8.27. 
Example 40 

30 ^ 3 - (4 - ben ^ M * iperidiny »^^ 

55 Anal. Calcd for C 27 H3 3 F 2 N 3 O 2 .HCI.1.0H 2 O: C, 61 .88; H, 6.92; N, 8.02. Found: C, 62.14; H, 6.95; N, 8.26. 
Example 41 

^ W < 3 -< 4 - b ^'-1l>ipe^^ 

[0157] By reactions and purification similar to those in Example 31 using the compound obtained in Referent p* 
ample 21 , the title compound was obtained, yield 88% compouno oDtaineo in Reference Ex- 

>• W m \ 1 - 76 " 207 PH. «"). 2-50-2.64 (4H. m), 2.71-2.94 (5H, m), 3.08-3.29 (3H m) 

45 3- 4 2^56(4H,m), 3.76-3.81 (2H,m), 7.19-7.38 <7H, m), 7.53-7.58 (1 H, m) . ' ' 

Anal. Cated for C 27 H 33 F 2 N 3 0 2 .HC|.1 .1 H 2 0: C, 61 .67; H, 6.94; N, 7.99. Found: C, 61 .52; H, 6.92; N. 8.29. 

Example 42 

55 a^sVlsH 0 ^ WlV^ ^ I™" W ' ^ " 7 * S4 (4H ' m >' «"-»« W m), 3.01-3.13 (2H m) 
3.32-356 (5H, m), 3.73-3.79 (2H, m), 7.25-7.40 (6H, m), 7.55-7.60 (2H m) 

Anal. Calcd for C 27 H 33 aFN 3 O 2 .HCI.0.75H 2 O: C, 60.50; H, 6.39; N, 7.84. Found: C, 60.70- H 6 71- N 8 16 
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Example 43 

^-^benzyM-piperld^ 
hydrochloride 

5 [0159] By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 

,0 Anal. Cated for ^W^HCI-O^H^: C 61 .47; H, 6.63; N, 7.68. Found: C. 61 .43, H. 6.73, N, 7.97. 
Example 44 

AH3-(4-benzyM-piperidiny0pro P y0-^^ 
15 hydrochloride 

10160] By reactions and purification simiiar to those in Example 31 using the compound obtained in Reference Ex- 
EEWSfJ SSffSS!^ — (4H, m, ,69-2.96 (5H, m), 3.0S-3.8S (9H. m). 
20 7.25-7.38 (5H, m), 8.06 (2H, s), 8.26 (1H, s). 

Example 45 

N-{3-(4-benzyl-1-piperidiny0propy^ 
25 hydrochloride 

[0161] By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 
ihTmR^^^ 

30 (4H m) 3.12-3.46 (4H,m), 3.63-3.71 (2H, m), 7.16-7.34 PH. m). 7 47-7.61 (4H. 

Anal. Calcdfor C 28 H 34 F3N 3 O 3 -HC|.0.6H 2 O : C, 59.53; H, 6.46; N, 7.44. Found: C, 59.31, H, 6.54, N, 7.70. 

Example 46 

35 AKS-^benzyl-l-piperidinyi^^ 

[0162] By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 
a*£*S;?SS^ 2.58-2.80 (6H. m), 2.86-3.40 (8H, m). 3.47-3.57 (4H, m), 

40 7.23-7 .40 (5H, m), 7.54-7.82 (5H, m), 8.09-8.13 (2H m). _ 

Anal. CalcdforC 31 H 37 N 3 0 2 .HCI.1.5H 2 0: C, 68.05; H, 7.55; N, 7.68. Found. C, 67.79, H, 7.47, N, 7.^. 

Example 47 

45 W . [ 3-(4-benzyl-1-piperidiny0propy n -^(3-biphen y l)-1-methyl-5-oxo-3-pyrrolidineca ro oxamid^ 

[0163] By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 
S^R^ 

50 aSc^ 

Example 48 

55 AH3-(benzyioxy)phenyn.A^^ 

[0164] By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 
ample 28, the title compound was obtained, yield 82%. 



25 



EP 1 180 513 A1 

issswris&yasrffi 5 «•* «— « ■» — «* * - •* 

Example 49 

Ana..Cabdf0rC3,H 41 N3O3.HC..0. 6 H 2 O:C > 69.57;H,742;CI,6.04;N,7.16.Found:C,69.60;H.7^;^ 
Example 50 

^^benzyM^iperidinylJpro^^ 

Anal. CalcdforC3 2 H3 8 N 4 0 2 .2HC|.1. 5 H 2 0: C, 62.94; H, 7.10; N, 9.18. Found: C, 62.80; H, 7.29; N, 8.88. 
Example 51 

1 - be n^AH3-(4*en2^ 

iu3^ ,^T^ Example 44, the title compound was obtained, yield 68% (oil) 

Anal. CalcdforC3 3 H3 9 N 3 O 2 .0.5H 2 O: C, 76.41; H, 7.77; N, 8.10. Found: C, 76.37; H, 7.63; N, 8.23. 
Example 52 

^-(^benzyM^peridlnfl^ 

Anal. Calcd forC^NaOa.O.SHjO: C, 76.16; H, 7.59; N, 8.33. Found: C, 75.91; H, 7.85; N, 8.35. 
Example 53 

AH^-benzyM^iperidin^^^ 

K SXe^ExSe^'Z^ 0 ^ ^ 31 USi " 9 thS «*»"* obtai " ed in Terence 
iH URimi x i ftT^T^? ' th8 tltle con, P ounti w as obtained, yield 57% (oil) . 

Anal. Calcd for C^H^CVO.SI^O: C, 75.26; H, 8.68; N, 8.23. Found: C, 75.1 9; H, 8.37; N, 8.32. 
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Example 54 

AH3-(4-benzyM-piperidiny0p^^ 

t 0170] By reactions and purifteation similar to those in Example ,31 Med h 

Example 10 and Reference Example 46. the title compound was obtained, yield «% (oft. 

;ri?o ( K 

7 Ana 0 .: cS?o H r , c rn iH 41 N 3 O,0.5H 2 O: C. 74.34; H. 8.73; N. 8.67. Found: C. 74.60; H. 8.77; N, 8.89. 
Example 55 

W43.(4.ben Z yl-1-piperidin y r)pro Py tJ-5-oxo-1-phenethyl-Af-phen y l-3-pyrrolidinecarboxamide 

10171, By reactions and purification similar to those in Example 31 using ^ the ^compounds obtained in Reference 
kxample Vo and Reference Example 47, the title compound waj obta,ne i y,e. S9A <«!>. 



Example 56 

N l3-(4-benzyl-1-piperidinyDpropyQ-5-oxo-^ 
,5 [0172] By reactions and pupation slmiiar to those in Example 31 using the compounds obtained in Reference 

(1hTj = 9-0 Hz), 3.22-3.43 (2H. m), 3.59-3.74 (3H, m), 7.10-7.48 (15H, m). 
30 Example 57 

^-(^benzyl-l-piperidinyOpropyO-l^-methoxybenzyO-S-oxo-^phenyl-S-pyrrolidinecamoxamide 

[01731 By reactions and purification simi.ar to those in Example 31 " H * Wn " 

3S ExampieVo and Reference Example 49, the tftle compound wa^ l *ff-^^ n (3H m)> 2 . 94 -3.10 (2H, 

6.80-6.86 (2H, m), 7.07-7.45 (12H, m). 
40 Example 58 

N.[3-(4-benzyl-1-piperidinyl)propyl]-5-oxo-N-phenyl-3-pyrrolidinecarboxamide 

[ 01 74] To a mixed solution of the compound (65 mg. 0.12 mmo.) obtained in ^^"^^iTciS 
m"o5mL)wasaddedCAN(132mg,0.24mmo^ 

(66 mg, 0.12 mmol) was added and the mixture was stirred at room ^* h ' ^.L w ^ washed witn 
ihe reaction mbcture and the mixture ~ ^ M 

m), 3.09-3.28 <2H, m), 3.55-3.75 (3H, m), 5.42 (1H, br), 7.10-7.49 (10H, m). 
MS m/z = 420 (MH + ). 



45 
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Example 59 

1 



Example 60 
Example 61 

^Wi^di^^ 

» sss^jTi ^ in ^ 31 using the comp ° unds ^ in Ref — 

in mud /rnm Example 48, the title compound was obtained, yield 75% (oil) 

(1H, d. J = B.4 Hz). ' ' m) ' 7 00 (1H ' dd " J = 8 ' 4 ' 2 6 Hz >- 70S ™ (11 H, m), 7.53 

Example 62 

Artenzyl-^p^^enzyl-^piperidinyOpropylJ-l-methyl-S-oxo-a-pyrrolidm 
Idded^r^^ 

°' M l °"^.H„N,O J .0.2SH I O ; C, 7138; H, ..36; N, 9.29. F.'.ni C, 7488; H, 8.49; N, 9.09. 
Example 63 

AH3-(4-b e nzyl-1^i P eridinyl)p^ 
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Example 64 

AK3-(4-benzyM*iperW^^ 

[0180] By reactions and purgation similar to those in Example 31 using the compounds obtained in Reference 
Example 34, the title compound was obtained, yield 87% (oil). 17 RQx2 H t like J = 6.8 

7.80-8.00 (3H, m) . 
Example 65 

WWbenzyM i.iperidinyOpropyO^ 

[0181] By reactions and purification similar to those in Example 62 using the compounds obtained in Reference 
Example 35, the title compound was obtained, yield 64% (oil). 2 41-2 56 (3H m) 2.60-2.89 (6H, 

1H NMR (CDCI 3 ) (ca. 1 :1 isomer mixture) 8 1 .06-2.00 (9H. m), 2.1 7-2.34 (2H, m), 2.41 2.56 (3H, m), t.ov 
m), 3.20-3.84 (5H, m), 4.66-4.89 (2H, m), 7.11-7.88 (12H, m). 

Example 66 

/^-benzyM-piperidinyOpropyq-^ 

[0182] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
FxamDle 41 the title compound was obtained, yield 54% (oil). v ^ _ . . e oul _v 0 r Q o R0 

m), 4.60-4.80 (0.5H, m), 5.01-5.16 (0.5H, m), 7.10-7.27 (9H, m). 
Example 67 

W -benzyl-N-{3-[4-(4-chloropheny 

[0183] By reactions and purification similar to those in Example 62 using the compounds obtained in Reference 
Example 36, the title compound was obtained, yield 54% (oil). 

1H NMR (CDCU (ca 0 4:0.6 isomer mixture) 8 1 .60-1 .90 (5H, m), 1 .90-2.20 (2H, m), 2.30-2.53 (5H, m), 2.60 <!.bu 
(3H m) So^3H s), 2.87 (0.4X3H, s), 3.27-3.90 (5H, m), 4.54-4.75 (2H, m) , 7.13-7.46 (9H, m). 

Example 68 

N-,3-[4-(4-chlorophenyl)-4.hydroxy-1-piperidinyl)propyl)-/V-isopropyl-1-methyl-5-oxo-3-pyrrol^ 

[0184] By reactions and purification similar to those in Example 62 using the compounds obtained in Reference 
Example 37, the title compound was obtained, yield 11% (oil). „ xR( , d ■ _ 7 0 Hzl 

m), 3.60-3 85 (1H, m), 3.90-4.10 (0.65H, m). 4.55-4.70 (0.35H, m), 7.28-7.50 (4H, m). 
Example 69 

AH3-[4-(4-chlorophenyl)-4-hydroxy-^^ 

[0185] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example 38, the title compound was obtained, yield 57% (oil). 

1H NMR (CDCI3) 8 1 .00-2.20 (15H, m), 2.37-3.00 (12H, m), 3.15-4.40 (7H, m), 7.29-7.48 (4H, m). 
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Example 70 



15 



20 



/^3-[4-(4*hlorop^ 

5 C E°!mL^ ? C !!T puriflcation simllar t0 in Ewmpte 31 using the compounds obtained in Reference 
Example 39, the title compound was obtained, yield 77% (oil). neierence 

1 H NMR (CDCy (ca. 0.3:0.7 isomer mixture) 5 0.80-2.00 (11 H, m), 2.02-2.20 (2H m) 2 30-2 80 OH m> ? f& nw 
s >.3.1«.35(2^ 

»" Example 71 

fOZLJZ rim" 8 Pt " 1 I' Cati0n S ' m " ar t0 1,1086 in ^P 16 31 usi "9 the compounds obtained in Reference 
Example 42, the title compound was obtained, yield 50% (oil) neierence 

Example 72 

1-benzyl-AH3-(4*enzyM-piperi<^^ 

[0188] By reactions and purification similar to those in Example 31 using the compound obtained in R e fe™r» Pv 
ample 44, the title compound was obtained, yield 82% (oil). e compound obtained in Reference Ex- 

25 u H x N » (CDCW (Ca - 0 4:0 - 6 iS ° mer mbctUre ) 8 1 - 00 - 1 35 ( 2H - m ). 1 -38-1 -90 (7H m) 2 1 4 (0 60X2H t lite I ft ft 
Example 73 

30 

AH3-(4-ben2yl-1 -pi P eridinyl)pro P yi]-1 -(cyclohexyime thyD-S-oxo-A^henyl-S^yrroiidinecarboxamide 
Example 74 

Example 75 

so ^3-(4-benzy|.1^iperidiny0pro P y0-5-oxo-^ 
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Example 76 

N^3-(4-benzyl-1 -piperidinyQp^ 

[0192] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example 1 0 and Reference Example 53, the title compound was obtained, yield 72% (oil). 

1H NMR (CDCI3) 5 1 .1-1 .35 (2H, m), 1 .35-1 .85 (7H, m), 2.23-2.37 (3H, m), 2.50 (2H, d J = 6i I Hz), 2.69-2.90 <3H, m), 
2.96-3.18 (2H m), 3.58 (1H, dd, J = 8.4, 6.2 Hz), 3.69 (2H, t, J = 7.8 Hz), 4.48 (1H, d, J = 15.2 Hz), 4.58 (1H, d, J = 
15.2 Hz), 7.10-7.64 (14H, m). 

Example 77 

N-[3-(4-benzyl-1-piperidinyl)propyn-H^^ 

[0193] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example 10 and Reference Example 54, the title compound was obtained, yield 81% (oil). „„ 0/olJ , 

1H NMR (CDCU) 61.1-1 .9 (9H, m), 2.23-2.37 (3H, m), 2.50 (2H, d, J = 6.6 Hz), 2.67-2.83 (3H, m), 2.98-3 2 (2H m), 
3.5-3.6 (1H, m) 3.69 (2H, t like, J = 7.6 Hz), 4.30 (1H, d, J = 14.6 Hz), 4.41 (1H, d, J = 14.6 Hz), 7.0-7.5 (14H, m). 

Example 78 

N-[3-(4-benzyl-1 -piperidinyOpropyO^ 

[0194] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example 1 0 and Reference Example 55, the title compound was obtained, yield 78% (oil). _ , A/OLJ , 

1H NMR (CDCI3) 51.1-1 .9 (9H, m), 2.23-2.36 (3H, m), 2.50 (2H, d, J = 6.6 Hz), 2.67-2.83 (3H, m), 2.96-3.1 0 (2H, m), 
3.5-3.6 (1H, m), 3.69 (2H, t like, J = 7.4 Hz), 4.35 (2H, s), 7.0-7.5 (14H, m). 

Example 79 

N-[3«(4-benzyl-1-piperidinyQpropyQ-5-oxo-N-p^ 

[0195] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example 1 0 and Reference Example 56, the title compound was obtained, yield 63% (oil). 

1H NMR (CDCU) 5 1 .1 5-1 .30 (2H, m), 1 .35-1 .85 (7H, m), 2.23-2.38 (3H, m), 2.50 (2H, d, J = 6.6 Hz), 2.68-2.90 (3H, 
m), 2.99-3.13 (2H, m), 3.50-3.73 (3H, m), 4.44 (2H, s), 7.08-7.50 (12H, m), 7.57 (2H, d, J = 8.4 Hz). 

Example 80 

N-[3-(4-benzyl-1-piperidiny0propy0-^ 

[0196] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example 10 and Reference Example 57, the title compound was obtained, yield 74% (oil). 

1H NMR (CDCI3) 6 1.0-1.9 (11H, m), 2.16-2.52 (10H, m), 2.68 (1H, dd, J = 17.0, 8.8 Hz), 2.82 (2H, br d, J = 11 .4 Hz), 
2.97-3.10 (1H, m), 3.22-3.50 (3H, m), 3.50-3.80 (6H, m), 7.0-7.6 (10H, m). 

Example 81 

NH3-(4-benzyl-1-piperidinyl)propyO-^ 

[0197] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example 1 0 and Reference Example 58, the title compound was obtained, yield 1 8% (oil). 

1H NMR (CDCI3) 6 1.15-1.33 (2H, m), 1.40-1.86 (7H, m), 2.19-2.31 (3H, m), 2.50 (2H d. J - M Hz), 2.68 <1H t. J = 
8.8 Hz), 2.81 (2H, br d, J = 11.4 Hz), 2.92-3.10 (1H, m), 3.18 (1H, t, J = 8.8 Hz), 3.57-3.73 (3H, m), 4.31 (1H, d. J = 
15.4 Hz), 4.44 (1H, d, J = 15.4 Hz), 6.20-6.30 (2H, m), 7.10-7.50 (11H, m) . 
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Example 82 

Ntf-<4-benzyf-1^iperidi^^ 

[0198] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example10andReferenceExample59,thetiUecompoundwasobtained yield 40% (oil) 

1 H NMR (CDCy 8 1 .1 -1 .37 (2H, m), 1 .37-1 .88 (7H, m), 2.32 (3H, s). 2.21 -2 37 (3H m) 2 50 (2H d J fi fi My\ 
2.66-2.88 (3H. m), 2.95-3.15 (2H. m), 3.45-3.60 (1 H, m). 3.65 (2H. Mike, J = ES^^te*^ 

Example 83 

N^3-r4-(4-fluorobe^ 

mSJLT^** P ^ Cati °" Slmi,ar t0 th0S6 in ^P' 6 31 usin 9 the obtained in Reference Ex- 

ample 64, the title compound was obtained, yield 43% (oil). 

1 H NMR (CDCI3) 6 1.3-1.7 (2H, m), 1.75-2.10 (5H, m), 2.31 (1H, dd, J= 17.2, 9 6 Hz) 256-2 71 (3H m> P 77 rcH e , 
^ W 3^.70U, mi. 3.70-3.90 ^^1^„KSS2 

Example 84 

2A" T™ P"^ 00 similar to lhose in &am Pte 31 using the compound obtained in Reference Ex- 
ample 65, the title compound was obtained, yield 65% (oil) 

lHNMR(CD 3 OD)81.4-1.7(2H,m),1.70-2.10(5H,m),2.36(1H,dd,J=172,98Hz) 2 50-2 70 (3H m) 2 78 MH 

* iSSSJ ^fVfJT; m) ' 3 50 - 3 - 7 ° (3H - "* 370 - 3 90 (S: ffi 

r.i (2M, m), 7.35 (1 H, dd, J = 8.4, 2.2 Hz), 7.68-7.72 (2H, m). 
Example 85 

1-benzyl-N-[3-(4-benzyl-1-piperidinyl)p ro ^ 

p 0 »nL^ rB T* ? P uri,ica,ion similar to to°se in Example 31 using the compounds obtained in Reference 

EXamp ' e 441 1,16 title com PO«nd was obtained, yield 39% (oil) 
'H NMR (CDCy 8 1 .1 0-1 .30 (2H, m), 1 .30-1 .85 (7H, m), 2.23-2.38 (3H. m), 2.50 (2H d J = 6 6 Hz) 2 68-2 85 (3H 
m), 2.96-3.13 (2H, m). 3.48-3.70 (3H, m), 4.48 (2H, s), 7.08-7.60 (14H, m) ( ' 

Example 86 

^3-(4-benzy|.1-piperidinyhpropy1]-1-(2,6-d^ 

[0202] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
ilT^^ ? 6ferenCe Exam P le6 °. *e title compound was obtained, yield 76% K) 
H NMR (CDCy 8 1.2-1.9 (9H. m), 2.23-2.30 (3H, m), 2.51 (2H. d, J = 6.6 Hz), 2 60-2 73 (1H m) 2 81 (2H brd J 

7 1 09-So^ 
Example 87 

1-benzyl-N-(3-(4-benzyl-1-pi,>eria^ 

%ZZL% T^T P c Urif,Cal : 0n SimNar 10 in Examp,a 31 usin 9 the «»"pounds obtained in Reference 
, ? eferenCe Example 441 * e tiUe com P°""d was obtained, yield 67% (oil). 

T££23?J?" :?° mer miXtUre) 5 1 °" 2 - 2 (11 Hl m)l 2 3 - 3 - 8 < 13H ' m >' 2 49 < 2H - d - J = 6 6 Hz), 4 3<M 70 (2H 
m), 5.25-5.40 (0.5H,m), 6.00-6.10 (0.5H, m), 6.91-7.50 (14H m) » ni), pi, 
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Example 88 

1 -benzyl-N-[3-(4-benzyl-1 -piperid^^ 

[02041 By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example 63 and Reference Example 44. the title compound was obtained yield 73 /. 

1H NMR (CDCU) (ca. 0.4:0.6 isomer mixture) 8 1 .0-2.2 (12H, m). 2.25-2.40 (1 H, m) . 2 .52 (2H, d, J = 5.8 Hz), 2.60 3.80 
(13H mM.30-4 60 (2H. m). 4.80-1.95 (0.6H, m), 5.60-5.80 (0.4H, m), 6.76-7.40 (14H, m). 

Example 89 

1-benzyl-N-[3-(4-benzyl-1-piperidinyl)p ro pyl]-N-(3,4-dichlorophenyl)-6-oxo-3-piperidinecarboxamide 

[0205] By reactions and purification similar to those in Example 31 using the compounds obtained in Reference 
Example 18 and Reference Example 61 , the title compound was obtained, yield 77% (o l)_ . g (2H 

l H NMR (CDCI 3 ) 8 1 .20-1 .35 (2H, m). 1 .35-1 .9 (7H, m), 1 .9-2.2 (2H m), IMJS (3H m) 2.4-2.65 (4H m), 2.7B (2H 
br d J = 11 .8 Hz), 2.95-3.10 (1H. m), 3.38-3.70 (3H. m). 4.31 (1H, d, J = 9.0 Hz). 4.74 (1H, d, J = 9.0 Hz), 6.85 6.95 
(1H,' m), 7.1-7.31 (11 H, m). 7.40 (1H, d, J = 8.4 Hz). 

Example 90 

N-[3-(4-benzyl-1-plperidinyDpropyfl-5-oxo-N-phenyl-1-propargyl-3-pyrrolidinecarboxamide 

[0206] To a solution of the compound (100 mg, 0.24 mmol) obtained in Example 58 in DMF (1 .5 ^ ^was added 
sodium hydride (60%, 12.4 mg, 0.31 mmol) under Schooling and the mixture was shrred at room temperature for 30 
min TheToroparTyl bromide ?34 mg, 0.29 mmoO was added and the mixture was stirred at room temperature for h. 
DMF was eTpo^ed under educed pressure and the mixture was extracted with ethy. acetate (10 m*2) and 1N- 
aaueous sodfum hydroxide solution (10 ml). The organic layer was dried over anhydrous magnes.um suKate and con- 
~Z*L ^undr r edu^ pressure The residue was subjected to column chromatography (bas.c alumina activity III, 
rgSaSX 

compound (77 mg, 71%) as a colorless oil. 2 71 MH dd 

dd, J= 17.6. 2.6 Hz), 4.12 (1H, dd, J = 17.6, 2.6 Hz), 7.11-7.50 (10H, m) . 
Example 91 

N-[3-(4-benzyl-1-piperidiny0prapyn-1-(2-methylbenzyl)-5-oxo-N-phenyl-3-pyn-olidinecarboxamide 

[0207] By reactions and purification similar to those in Example 90 using 2-methvlbenzylbromide, the title compound 

was obtained, yield 63% (oil). , « ^ /rtU u , eym7 \o fi 79flc raw m\ 2 95-3 10 

1H NMR (CDCy 8 1 .1-1 .9 <9H, m), 2.25 (3H. s), 2.2-2.36 (3H, m), 2.50 (2H , = 6.4 Hz), 2.67-2.85 (3H, m), 2.95 3.10 
(2H, m), 3.4-3.6 (1H, m), 3.67 (2H, t like. J = 7.8 Hz). 4.40 (2H. s). 7.0-7.5 (14H. m). 

Example 92 

N-[3-(4-benzyl-1-piperidinyl)propyQ-1-(2-fluorobenzyl)-5-oxo-N-phenyl-3-pyrrolidinecarboxamide 

[0208] By reactions and purification similar to those in Example 90 using 2-fluorobenzylbromide. the title compound 

r N r( n CDC?^^ ( 0? 9 H, m, 2.21-2.34 (3H, m), 2.50 (2H. d f - «*- «*■ "* "* 1 *»> "* 

3.13 (2H, t, J = 8.8 Hz), 3.58 (1H, dd, J = 8.6, 6.B Hz), 4.45 (2H, s), 6.97-7.50 (14H, m). 

Example 93 

NH3.(4-benzyl-1-piperidlny0propy0-5-oxo-N-phen y l-1-(2,2,2-trffluoroethy0-3-pyn-olidinecamoxam 
[0209] By reactions and purifications™^^ 
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was obtained, yield 30% (oil). 

lHNMR(CDCW81.15-1.35(2H,m),1.4-1.B5(7H,m),2.22-2.36(3H m) 251 (2H d J-62H* oaxoannu » 
3-°3-3*0(1H.m).3.37(1H,,^^ 

Example 94 

KILi? 8 "if"!* 0 ' H 2 ' 4 - dime thoxybenzyl)-5^ X o-3.pyrrolldinecart)oxyii C acid (698 mg, 2.5 mmol) synthesized 

^ 10 m ° Se EXamplS 43 USi "9 S^ethoxybenzylamL, DMF (0.024 mTand 
d chloromethane (10 ml) was added oxah/l chloride (0.256 ml, 3.0 mmol) under ice-cooling and the mixture wasstirred 

.o!ZZ23T turefor15minandf ° r1 h*h"e^ng the mixture to warm to room tem^«^bE 
139mlTom^ 

to til 1 n^r! 0 a " dd ^ loromethane d5 ml) at-20°C with stirring andthe mixture was stirredfor 1 h while aJtow no 

irrjrtH T a ^ 

chromatography (bas,c alumina actMty III, 30 g, eluted with ethyl acetate/hexane=1/1) The obSe fra^ion Z 
was washed with saturated brine (20 ml), dried over anhydrous magnruZ^VcJnS^ un T^ 

Example 95 

to il^'l Tr ? T d c ^ loromethane (« <"» at -20°C with stirring and the mixture was stirred for 1 h whTe So 
was evaporated under reduced pressure and extracted with ethvl acrtatp M * mi yq\ xk« ™ • . 

::^r tth satur r aqueous sodium ^^^^^^^^7^ 

over anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was subtoed to JZn 

£3 a^ti^T <383 m9) WaS diSSOlVed in methano1 ' 1N h y dro 9 e " ch| o^ diethyl ether solution (2 ml) was 
^6 37^^ C ' 6127: H " "* * ^ F ' 1M * O. 61* H, 6.60; 
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Example 96 

N43-(4-benzyl-1-piperidinyDpropyQ-1-m^^ 

[0213] By reactions and purification similar to those in Example 95 using the compound (395 mg) obtained in Ref- 
erence Example 67. a free base (420 mg) of the title compound was obtained /qlj m \ o tq , 3H 
1H NMR (CDCy 8 1 .05-1 .95 (9H, m), 2.1-2.4 (3H. m), 2.38 (3H, s). 2.51 (2H, d, J=6.6Hz), 2.55-2.9 (3H, m), 2.76 (3H, 

2 95-3 25 (2H m) 3 55-3.75 (3H, m), 6.85-7.0 (2H, m), 7.05-7.35 (7H, m). 
[K rfe free base (420 mg) was converted to the title compound (405 mg) by a method simliarto the method of 

AnTca 8 !^ 
Example 97 

N-l3-(4-benzyl-1-piperidiny0propy0-1-methyl-N-(2-methylpheny0-5-oxo-3-pyrrolidlnecarboxamide hydrochloride 

[0215] By reactions and purification similar to those in Example 95 using the compound (395 mg) obtained in Ref- 
erence Example 68. a free base (318 mg) of the title compound was obtained^ 

1H NMR (CDCW 8 1.05-1 .95 (9H. m), 2.05-2.35 (3H, m). 2.21 (3H. s), 2.45-3.25 (6H, m), 2.51 (2H, d. J_6.6Hz), 2.75 
(0 5X3H.S). 2.76 (0.5X3H.S), 3.4-3.8 (1H,m),4.(M.25(1H,m). 7.0-7.35 (9H,m). 

[0216] The free base (318 mg) was converted to the title compound (283 mg) by a method s.m.lar to the method of 

A^Cai 
Example 98 

N-[3-(4-benzyl-1-piperidinyl)propyn-N-(4-cyanophenyl)-1-methyl-5-oxo-3-pyrroIidinecarboxamlde 

[021 7] By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 
ample 69, the title compound was obtained. 

SnMR (CDCy 81 .21-1.99 (9H. m), 2.03-2.54 (6H, m), 2.78 (3H, S), 2.58-3.15 (4H, m). 3.58-3.78 (3H, m). 7.10-7.36 
(7H, m), 7.77 (2H, d, J=8.0Hz). 

Example 99 

N- [3- (4-benzyl-1-piperidinyl)propyl]-N-(3-cyanophenyl) .l-methyl-5-oxo-3-pyrrolidinecarboxamide 

[0218] By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 
ample 70, the title compound was obtained. 

SS2 SS» 1 .1 6-2.00 (9H, m). 2.10-2.59 (5H, m>, 2.78 (3H, s), 2.59-3.09 (3H, m), 3.09-3.40 (2H, m), 3.54-3.81 
(3H, m), 7.09-7.32 (5H, m), 7.41-7.70 (4H, m). 

Example 100 

N-[3-(2-benzyl-4-morpho^ 

[0219] By reactions and purification similar to those in Example 31 using the compound obtained in Reference Ex- 
ample 71 , the title compound was obtained. 

1 H NMR (CDCI 3 ) 5 2.78 and 2.81 (3H, sX2), 2.19-3.15 (14H, m), 3.28-3.90 (6H, m), 7.10-7.32 (10H, m). 
Reference Example 1 

1-methyi-5-oxo-W-phenyl-3-pyrrolidinecarboxamide 

[0220] To a solution of 1-methyl-5-oxo-3-pyrrolidinecarboxylic acid (8.59 g, 60 mmol), aniline (5.59 g 60 mmol) and 
1 -Sdroxybenzotriazole (8.92 g, 66 mmol) in DMF (60 ml) was added A/-ethyl-Ar-(3-dimethylam l nopropyl)carbodnm l de 
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hydrochloride (1 7.25 g 90 mmol) and the mixture was stirred at room temperature for 4 h. The reaction mixture was 

to the residue The mixture was extracted with dichloromethane (120 mlx5). The organic layer was dried over anhy- 
drous magnesium sulfate and concentrated under reduced pressure. The residue wL subjectedto Slumn chrorla- 
tography (silrca gel 70 g, ethyl acetate/methanoM/0^9/1). The objects fraction was «, centrated u reduTe^ 

wSw UndSr PreSSUre 10 ah,e ,he Wle COmpOUnd < 1 1 04 * 51 S 84%) ^ 

mp163-165°C 

*H NMR (COCy 8 2.67 (1H, dd, J=9.9, 17.1Hz), 2.81 (1H, dd, J=8.4, 17.1Hz) 2 88 (3H si 3 15-3 31 HH ml * <M 

Anal. CalcdforC l2 H 14 N 2 0 2 : C, 66.04; H, 6.47; N, 12.84. Found: C, 66.00; H, 6.44; N, 12.89. 
Reference Example 2 

/V-(3,4-dichlorophenyl)-1-methyl-5-oxo-3-pyrro«dinecaiboxamide 

Swa^o^^ 
mp 164-166°C 

mhT i°o D ^ fu f <1H ' ^ J=1 ° °' 17 0H2) ' 2 78 <1H ' dd ' 17 0Hz ). (3H, s), 3.16-3.33 (1H m) 3 59 

(1H dd, J=9.6. 9.6Hz), 3.78 (1H, dd, J=6.6, 9.6Hz). 7.38 (1H, s), 7.39 (1H, s), 7.80 (1H, s) 7 97 (1H br s) 

Anal. Calcd for C^O^O* C, 50.19; H, 4.21 ; CI, 24.69; N, 9.76. Found: C, 50.22; H, 4.26; CI, 24 54^N, 9.94. 

Reference Example 3 

W-(3K:hloropropyl)-1-methyl-5-oxo-W-phenyl-3-pyrrolidinecarboxamide 

1 h ThU ill 7' hi mm0l) W3S added Under The mixture was stirred at the same temperature for 

1 h Then, l-bromo-3-chloropropane (1.81 ml, 1 8 mmol) was added and the mixture was stirred for 30 min under ice 

2 a " d f l 1 h .; hile a,lowin 9 the mi «ure to warm to room temperature. Water (100 ml) 2 Padded undS Z 

~,u^t ? ^ eXtraCted With 6thyl aCetate < 15 mlX3 »' The or 9 anio la V er *- over anhydmus 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to column chromatoaraohv 

2£K« 9 ' y ' a ^ me,han0l = 1 /0 - 9/1 )• ^ fr^on was concentrated unSrTeoS pS o" 

give the title compound (2.43g, purity about 60% from 'H NMR) as a colorless oil 

HNMR(CDCl3)81.95-2.15(2H,m),2.24(1H,dd,J=9.3,17.0Hz),2.68(1H,dd,J=8.5 170Hz) 2 77 (3H si 2 95 3 n 

7^?x. i - j=8eHz) ' 356 (2K 1 365 <1H - dd - j = 7 °- -? w a*sk; 

Reference Example 4 

Af-(4-chlorobutyl)-1-methyl-5-oxo-W-phenyl-3-pyrrolidinecarboxamide 

co^unKob^ed dPUrifiCa,i0n SimHart0th0Se in Reference 3 using l-bmmo^hlorobutana.the^e 

^^JlS^SbSSS? * *** ™* 2 60 - 2 - 80 "* — ■* 3.SC3.81 
Reference Example 5 
N-(5*hloropentyl)-1-methyl-5-oxo-^ 

K™5 , :tstz"« *** ° """ R • , • , * nc • e ™»" 3 "*» M 
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Reference Example 6-1 

2-{[(1 -methyl-5-oxo-3-pyrrolidiny!)carbony!lanirmo}ethyi acetate 

to give the title compound (2.43 g. 8.0 mmol 87%] \,mf 'J* 7 ™' dd J=7 8 16 .4Hz), 2.78 (3H, s), 

m). 

Reference Example 6-2 

2-{[(1 -methyl-5-oxo-3-pyrroiidinyl)carbonyl]anilino}acetic acid 

4.31 (1H, d, J=17.4Hz), 4.45 (1H, d, J=17.4Hz), 7.3-7.55 (5H, m). 
Reference Example 6-3 

W-(2-hydroxyethyl)-1-methyl-5-oxo-/Sf-phenyl-3-pyrrolidinecart)oxamide 

( 1hT" SS« S f(1HH ie.6. 8.9Hz). 3.7-4.1 ( 4H. m), 7.15-7.3 (2H, m), 7.3-7.55 (3H, m). 
Reference Example 6-4 

N'(2-chloroethy0-N-phenyl-Vmethyl-5-oxo-3-pyrrolidinecarboxamide 

to give the title compound (366 mg, 1 .3 mmol, 52%). 5 3 25 (1 H m) 3 21 

(3H, m). 
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Reference Example 7 

/^hloropropyl)-AK3,4-d^ 

Reference Example 8-1 

^-(l^dioxo^-yOethyQ-l-me^l^xo-AAphenyl-a-^rrolldinecarboxarnlde 

extracted with dichloromethane f45 mlx<*\ Th* r.^-, i ! ?" ( ' ded 1716 mDrture was 

ft™ Sfi 3Sl^nT ,H * 366 (1Hi dd ' J=69 ' 91Hz) " 375 - 40 (6H 493 ™* 

Reference Example 8-2 

AH2-foniiy| e thyQ.1-methyl-5-oxo-W-phenyl-3-pyrrolidinecarboxamide 
Reference Example 9 

/V-[3-(4-benzyl-1 -piperidyl)propylH-methylaniline dihydrochloride 

was stirredforlhwhile raising ItoS^Sif^^^™^^^ wSrtn -^»^ 
and sodium triacetoxyborohydride «2v!S!Z2? 1 C ' ™ en ' P- toluidine ( 2 - 14 9> 2° mmol) 
for 23 h while r^^Z^lZl'Z"^^ **d at -10-C and the mixture was stirred 

bonatesolutlon (l5Sl,It '°r temperature. A saturated aqueous sodium hydrogencar- 
layerwasdr^LrrrXslTn^^ 

jected to column chromiography JEj 1 «y SS^S^^: 
— d under reduced pressure to g,e *W«^1*-l£^^ 
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was washed wKh 2-propanol and dried under reduced pressure to g*e the title compound (4.52 g, 1 1 mmol, 57%) as 
white crystals. 

" H P NMR (SsSS 8 1-4-1-9 (SH, m), 2.0-2.25 (2H. m). 2.31 (3H, s), 2.45-2.6 (2H. m), 2.7-2.95 (2H, m). 2.95-3.55 
r^^H^HCI^O: C. 65.34; H, 8.22; C. 17.53; N, S.93. Found: C. 65.24; H, 8.38; C, 17.37; N, 
6.98. 

Reference Example 10 

A/-[3-(4-benzyM -piperidyt)propyl]aniline dihydrochloride 
[02341 By reactions and purification similar to those in Reference Example 9 using aniline, the title compound was 
obtained, yield 47%. 

" KmR p2?5 1.44-1.56 (2H, m). 1.81-1.84 (3H, m). 2.08-2.24 (2H, m). 2.62 (2H. d. J=6.6H 2 ). 2.85-2.96 (2H. m), 
3.12-3.20 (2H,m), 3.48-3.56 (4H,m), 7.25-7.65 (10H,m). 

Anal. CalcdforC 21 H 28 N 2 .2HCI-0.5H 2 O: C, 64.61; H, 8.00; N, 7.18. Found: C, 64.71, H. 7.92, N, 7.32. 

so Reference Example 11 

N-{3-(4-benzyl-1-piperidyl)propyll -4-fert-butylaniline dihydrochloride 

[0 235] By reactions and purification similarto those in Reference Example 9 using 4-ferT-butylaniIine. the title com- 
25 pound was obtained, yield 51 %. 

^MMH^'Sa »".•>. ' («">'■ 2 4 5 - 2 .S, 2 H. m ,,^- 2 .9B (2 H, m ,,3.0. 3 .7 ( 6H. 

30 6.35. 

Reference Example 12 

A/-[3-(4-benzyl-1 ^iperidyl)propyl]-5-indanylamine dihydrochloride 

[0236] ByreactionsandpuriffeationsimilartothoseinReference 
was obtained, yield 28%. 

"h P NMR (D 2 0)6 1.42-1.50 (2H, m). 1.87-1.93 (3H. m), 2.08-2,5 (4H, m) 2.61 (2H, d, .i=6.6Hz), 2.82-2.94 (6H, m). 
40 3.10-3.18 (2H,m), 3.26-3.54 (4H. m), 7.12 (1H. d, J=7.8H2) 'J^.41 JW. m) . 

Anal. Calcd for C24 H 32 N 2 .2HCI.0.25H 2 O: C, 67.67; H, 8.25; N, 6.57. Found. C, 67.73, H, 7.97, N, 6.50. 

Reference Example 13 

45 N-[3-(4-benzyl-1 -plperidyl)propyfl-4-methoxyaniline dihydrochloride 

[02371 By reactions and purification similar to those in Reference Example 9 using 4-methoxyanlline. the title com- 

pound was obtained, yield 38%. 
*, » 1 (5H, n>), 1 *»* BR -ft ««« »* (2H. *. 30-3.SS (6H, «, 3.7* 

N, 6.78. 

55 
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Reference Example 14 

AH3-(4-benzyl-1 -piperidyOpropylJ-a^-dimethoxyaniiine dihydrochloride 

SS^SS 0 " Simi ' ar ,0 th ° Se ^ Referen ° e ^ 9 3.4-^ethoxyani.ino. the «,e 
mp149-159°C (dec) 

JJ««rtWHA«M .»V>: C. H. 7.90; CI. 1U* N, 6.10. Found: C. S0.1S; H. 7.72, 01. ,52* 
Reference Example 15 

AH3-(4-benzyM -piperidyl)propyl]-3 ( 4-diethoxyaniline dihydrochloride 

Hwa^oS^ 
mp160°C (dec) 

Anal. CatedforC 25 H 36 N 2 O 2 .2HCI.0.6H 2 O: C, 62.51 ; H, 8.23; N, 5.83. Found: C. 62.30; H, 8.10; N, 5.84. 
Reference Example 16 
/Vtf-^-benzyl-l-piperioyiJpropyl] -4-chloroaniline dihydrochloride 

30 mp 155-159°C (dec) 

Anal. Gated for C^IM^HCI: C, 60.66; H, 7.03; CI, 25.58; N, 6.74. Found: C, 60.85; H, 6.81; Q, 25.33; N, 6.79. 
35 Reference Example 17 

AfH3-(4-benzyM -piperidyl)propyl]-3-chloroaniIine dihydrochloride 

• IToLS^ 

mp 202°C (dec) 

2 - 5 °- 2 ' 55 <2H ' "* 2 66 " 2 - 92 (2H ' "* — HHL m, 3.38-3.44 ( 2H, m). 
Anal. Gated for C 21 H 27 CIN 2 .2HC|.0.1H 2 O: C, 60.39; H, 7.04; N, 6.71. Found: C, 60.33; H, 6.93; N, 6.84. 
Reference Example 18 

A/-[3-(4-benzyl-1-piperidyl)propy|] -3,4-dichloroanlline dihydrochloride 

X^oS^^^ 

mp 203°C (dec) 

Aool. Ca« 1d0C^H»CI,N s .3HCI.0.5H ! O: C, 50.62; H, ..36; M, ill Found: C. 65.11; H, 5.S4; N, 6.37. 
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Reference Example 19 

AK3-(4-benzy»-1 -piperidyOpropyll^-difiuoroaniline dihydrochloride 

[02431 By reactions and purification similar to those in Reference Example 9 using 3,4-difluoroaniline, the title com- 
pound was obtained, yield 53%. 

5 NMR pMSO-dfe) 8 1 .53-1 .75 (5H. m). 1 .94-1 .98 (2H. m), 2.51 -2.54 (2H. m), 2.66-2.84 (2H, m). 3.06-3.1 0 (4H, m). 
3 3B-3 44 (2H m). 6.51-6.55 (1H. m), 6.67-6.77 (1H, m), 7.11-7.34 (6H, m) . 
And ctt* ffor^H^F^a: c' 60.43; H, 6.76; N, 6.71 . Found: C, 59.93; H, 6.67; N. 6.74. 

Reference Example 20 

N-r>(4-benzyl-1 -piperidyl)propyl]-2,4-dif luoroaniline dihydrochloride 

[0244] By reactions and purification similar to those in Reference Example 9 using 2,4-drfluoroaniline, the title com- 
pound was obtained, yield 43%. 
!J NMR p2£U) 6 1 .53-1 .75 (5H. m), 1 .95-2.02 (2H, m), 2.50-2.54 (2H, m), 2.66-2.84 (2H, m). 3.05-3.18 (4H, m). 
20 3 37-3.43 (2H, m), 6.72-6.94 (2H, m), 7.04-7.34 (6H, m). 

Anal. Gated for C 21 H 2S F 2 N 2 .2HCM ,0H 2 O: C, 57.93; H, 6.95; N, 6.43. Found: C, 57.46; H, 7.04. N, 6.14. 

Reference Example 21 

25 N-[3-(4-benzyl-1 -pjperidyl)propyl]-2,6-difluoroaniline dihydrochloride 

[0245] By reactions and purification similar to those in Reference Example 9 using 2,6-difluoroaniline, the title com- 

pound was obtained, yield 15%. 
30 ; P S(S 1 .41-1.50 (2H, m). 1.83-2.08 (5H. m), 2.61 (2H, d. J=6.4Hz>. 2.82-2.94 (2H, m), 3.12-3.55 (6H. m>. 

AnTctteffoV^H^F^^HC.: C, 60.43; H, 6.66; N, 6.71. Found: C, 60.27; H, 6.66; N, 6.64. 

Reference Example 22 

35 

W-[3-(4-benzyl-1-piperidyl)propyl]-3-chloro-4-fluoroaniline dihydrochloride 

[0246J By reactions and purification simiiarto those in Reference Exampie 9 using 3-chloro-4-fluoroaniline, the title 
compound was obtained, yield 40%. 

40 p ( 2U 8 1 .53-1 .75 (5H. m). 1 .94-2.02 (2H. m) <"* "* W ^ 

3.38-3.45 (2H, m) 6.67-6.73 (1 H, m), 6.84 (1 H, dd, J=3.0, 6.0Hz) 7.1 3-7.34 (6H, m) 
Anal. Cated for C 2n H 26 CIFN 2 -2HCI.0.5H 2 O: C, 56.96; H. 6.60; N, 6.33. Found: C. 57.12, H, 6.43, N. 6.46. 

45 Reference Example 23 

N-[3-(4-benzyl-1-piperidyl)propyl]-4-(trifluoromethyl)anlline dihydrochloride 

[0247] By reactions and purification simiiarto those in Reference Example 9 using 4-(trifluoromethyDaniline. the title 
so compound was obtained, yield 36%. 

^NMR pK-dU 5 1 .56-1 .75 (5H. m). 1 .95-2.06 (2H, m). 2.50-2.55 (2H. m), 2.60-2.90 (2H. m), 3.04-3.1 8 (4H, m), 
3.38-3.45 (2H, m). 6.70 (2H, d, J=8.6Hz), 7.16-7.40 (7H, m) , ^ co e ^ u e A7 . M ft ,9 
Anal. Calcd for C 22 H 27 F 3 N 2 .2HCI: C, 58.80; H, 6.50; N. 623. Found: C, 58.64; H, 6.47; N, 6.32. 

55 
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Reference Example 24 

AH3-(4-benzyl-1 i )iperidyl)propyl]-3 ( 5-bis(trifluoromettiy0anifine dihydrochloride 

He SSrlSr ,0 ^ " Referen0e EXamP ' e 9 ^ ^(^ethyoannine, 
mp185°C (dec) 

1 - 91 " 1 - 97 (2H ' "* ^ * — « 3 08-3.24 (4H. m>, 

Anal. Calcd for C^F^^HCM .0H 2 O: C, 51 .60; H, 5.65; N, 553. Found: C, 51 .69; H, 5.54; N, 5.43. 
Reference Example 25 

AH3-(4-benzyl-1 ■piperioVI)propyl]-4-(trifluoromethoxy)aniline dihydrochloride 

TISZT^S^" ,0 th ° Se ^ ^ 9 ^"orometho^annine, the 

mp175°C (dec) 

Anal. Gated for C^H^N^HCM .1 H 2 0: C, 54.45; H ', 6.48; N, 5.77. Found: C, 54.26; H, 6.1 7; N, 5.97. 
Reference Example 26 
2* AH3-(4-benzyl-1 -piperidyl)propyl>1 -naphthylamine dihydrochlorido 

Z^^^jEXS? Similaf t0 ,h ° Se in ReferenCe EXamp ' e 9 ^'"onaphmalene, the title 
mp 175-C (dec) 

30 ^l^^^ m) 310-318f2H ml 

1 , r m) ' 6 - 82 - 6 - 86 (1H ' ml 7 ' 16 - 7 - 37 < 7H - m >' 7 - 46 ' 7 -50 <2H m . 7 81-7.86 (1H mi 8 ^'-S 26 1 m i 

Anal. Gated forC^N^HCI-I.O^O: C, 66.81; H, 7.62; N, 6.23. Found: C. 66.60; H, 7 5?N 6 So 

Reference Example 27 
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A/-[3-(4-benzyl-1 13iperidyl)propyl]-3-phenylanillne dihydrochloride 



S wa^SS 5^°" "~ * *°" ^ 9 USi " 9 *"*-«*«* the «,e com- 
40 mp 1 64-1 69°C (dec) 

(1H N m) R r^SS H^Sd^^' * ' 2 45 " 2 - 6 " * ^ « ^ " * "™ 

Anal. Calcd forC 27 H 32 N 2 .2HC|.0.9H 2 O: C, 68.46; H, 7.62; CI, 14.97; N, 5.91. Found: C, 68.55; H, 7.62; CI, 14.87; N, 

45 

Reference Example 28 

3-(benzyloxy)-A/-[3-(4-benzyM -piperidyl)propyl]ani!ine dihydrochloride 

" VZJSZZZSSS? Simi ' ar ,0 ^ in R6ferenCe ^ 9 »*""*"«^ the «,e 
mp 134-139°C (dec) 

^S^£^™* <2H ' "* 245 - 2 - 6 « "* — <*H. "* -S-3.5 (6H. m). 5.08 
» Anal. Calcd for CWW^HCI: C, 68.98; H, 7.44; CI, 14.54; N, 5.75. Found: C, 68.90; H, 7.37; CI, 14.23; N, 5.74. 
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Reference Example 29 

4-(ben2yloxy)-/V-[3-(4-benzyl-1-piperidyI)propyl]aniline dihydrochloride 

[0253] By reactions and purification similar to those in Reference Example 9 using 4-(benzyloxy)anitine, the title 
compound was obtained, yield 72%. 

^HNMrVdMSO-S 8 1 .4-1 .95 (5H. m). 2.0-2.25 (2H. m). 2.45-2.6 (2H, m), 2.7-2.95 (2H, m), 2.95-3.5 (6H, m), 5.12 
fnrf. ciS 5 C^^0.2HC.: C. 68.98; H, 7.44; CI, 14.54; N, 5.75. Found: C. 68.73; H, 7.41 ; CI, 14.24; N. 5.64. 

Reference Example 30 

3-(4-benzyl-1-piperidinyl)propylamine 

[0254] To a solution of 4-benzylpiperidine (24.6 g, 140 mmol) in N.W-dimethylformamide (250 mL) were added 
N -(3-bromopropyl)phthalimide (37.5 g, 140 mmol) and then potassium carbonate (38.7 g, 280 mmol) and I ttie nrmdure 
was stirred at room temperature for 14 h. Water (200 mL) was added to the reaction mixture and the 
extracted with ethyl acetate (300 mLx2). The organic layer was washed with water (400 mL ^ 
chloride solution (400 mL), dried over anhydrous magnesium sulfate, filtered (eluted with ethyl acetete) through sica 
gel (100 g) and concentrated under reduced pressure. The obtained crude crystals were recrystaHized from etfiyl 
Ltate-hexane to give 2-[3-(4-benzyl-1-pi P eridlnyl)propyt]-1 H-isoindole-1 ,3(2H)-dione (27. g, y'^69%). To a solu- 
tion of this compound (500 mg, 1 .38 mmol) in ethanol (5 mL) was added hydrazine monohydrate (34E i mg, J 8 8 mmor) 
and the mixture was refluxed under heating at 90»C for 2 h. After cooling, an insoluble material filtrated and the 
mother liquor was concentrated under reduced pressure. A 2N aqueous sodium hydrox.de solution (1 0 mL) was added 
to the residue and the mixture was extracted with a mixed solvent of ethyl acetate/tetrahydrofuran = 1/1 (20 mLx3). 
The organic layer was dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue 
was crystallized from acetonitrile to give the title compound (329 mg, yield 95%). 

^HNMrTcDC^DjO) 8 1 .20-1 .38 (2H, m), 1 .40-1 .70 (5H, m) . 1 .71 -1 .89 (2H, m), 226-2.43 (2H. m). 2.53 (2H, d, J = 
6.6 Hz), 2.72 (2H, t, J = 7.0 Hz), 2.90-3.00 (2H, m), 7.10-7.30 (5H, m). 

Reference Example 31 

1-(3-aminopropyl)-4-(4-chlorophenyi)-4-piperidinol 

[0255] By reactions and purification similar to those in Reference Example 30 using 4-(4-chlorophenyl)-4-hydroxy- 
plperidine, the title compound was obtained, yield 67%. 

rH P NMR 1 (CDCl3) 8 1.60-1.80 (5H, m), 2.00-2.20 (2H, m), 2.30-2.50 (4H, m). 2.72 (2H, t, J = 7.0 Hz), 2.75-2.90 (2H. 
m), 4.80 (2H, br), 7.20-7.50 (4H, m). 

Reference Example 32 

Af-benzyl-3-(4-benzyl-1 -piperidinyl)-1 -propaneamine 

[0256] To a solution of the compound (500 mg, 2.1 5 mmol) obtained in Reference Example 30 in tetrahydrofuran (3 
mL) was added dropwise a solution of benzaldehyde (323 mg, 2.20 mmol) in tetrahydrofuran (2 mL) at 0°C and the 
mixture was stirred at mom temperature for 1 h. To this solution was added dropwise a solution of acetic acid (1 68 mg 
2 80 mmol) in tetrahydrofuran (5 mL) at 0»C, and sodium triacetoxyborohydride (593 mg, 2.80 mmol) was added. Tne 
mixture was stirred at room temperature for 14 h. The reaction mixture was concentrated under reduced pressure and 
a mixed solvent of ethyl acetateAetrahydrofuran = 1/1 (10 mL) was added. An insoluble material was f.ttrated and the 
mother liquor was concentrated. The obtained oil was purified by column chromatography (basic alurmna achvrty III, 
50 g, eluted with ethyl acetate - ethyl acetate/methanol = 4/1) to give the title compound (340 mg, 49% o I). 
1 H NMR (CDCI 3 ) 8 1.10-1.88 (10H, m), 2.35 (2H, t, J = 7.5 Hz), 2.52 (2H, d, J = 6.6 Hz), 2.66 (2H, t, J = 6.8 Hz), 
2.88-3.00 (2H, m), 3.78 (2H, s), 7.11-7.36 (10H, m). 
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Reference Example 33 

4- ({[3- (4-benzyM-piperidinyl)propyl] amino Jmethyl) phenol 

Eis;sr;s^;" to those in Reference ^ 32 using *. 

1H NMR (CDCI3) 8 1 .20-2.00 (9H. m) , 2.40 (2H, t like. J = 7.0 Hz), 2.50 (2H, d, J = 6 2 Hz) 2 68 <2H t like J - 7 o 
HZ). 2.88-3.00 (2H, m), 3.65 (2H, s), 3.80-4.66 (2H, br), 6.57 (2H, d, J = 8.4 Hzi, 7.03 = M iiRik* 

Reference Example 34 

3-(4-benzy|.1 -piperidinyl)-W-(1 -naphthylmethyl)-1 -propaneamine 

f^^Z^jSSSST" ,0 0,088 in R6ference Example 32 usin9 1 -« deh ^ - - 

JH NMR (CDCy 8 1.05-1.35 (2H, m) , 1.37-1 .93 (7H, m) , 2.22 (1H, brs) 237 (2H t J-73Hz1 2 47 an d I an 

SSiSSiy: 68 Hz) " (2Hi m)> 4 " 24 ,2Hi s)i "™ (Jh - m >- 

Reference Example 35 

3-(4-benzyl-1 -piperidinyl)-A/-(2-naphthylmethyl)-1 -propaneamine 

[02591 By reactions and purification similar to those in Ramrenc* Fyamnle X> usinn P-rmnhthplrtahvri* the Win mm 
pound was obtained, yield 43% (oil). * 1 iwisraenyoe. me title com- 

'H NMR (CDCI 3 ) 8 1 .15-1 .35 (2H, m), 1 .40-1 .93 (8H, m), 2.36 (2H, t, J = 7 4 Hz) 2 49 (2H d J - a B Hri 0 7A iou 
t, J = 7.0 HZ), 2.80-3.00 (2H, m), 3.95 (2H, s), 7.09-7.32^, m). TM7ji X 'Sm ^ " ^ " W 

50 Reference Example 36 

1-[3-(ben2ylamino)propyl]-4-(4-chloropheny0-4-piperidinol 

35 ™ J* re f^ ns K and Potion similar to those in Reference Example 32 using the compound obtained in Ref- 
35 erence Example 31 , the title compound was obtained, yield 48% (oil) compound omained in Ref- 

1H NMR (CDCy 6 1 .60-1 .90 (6H, m), 2.06 (2H, td, J = 13.4, 4.4 Hz), 2.33-2 52 (4H m) 2 73 12H t J S a m 
2.80-2.86 (2H, m), 3.80 (2H, m), 7.20-7.50 (9H, m). * ( * " J = 6 8 HZ) ' 

Reference Example 37 

40 

4-(4-chlorophenyl)-1-[3-(isopropylamino)propylH-piperidinol 

™ p2 TUT" a . nd purtfication similar t0 those ^ Reference Example 32 using the compound obtained in Ref- 
erence Example 31 and acetone, the title compound was obtained yield 45% 

Reference Example 38 

o 4-(4^hlorophenyl)-1-{3-(cyclohexyiamino)propyl)-4-piperidinol 
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Reference Example 39 

4-(4-chlorophenyi)-H3-(cyclopentylamino)propyQ-4-piperidinol 

5 [02631 By reactions and purification similar to those in Reference Example 32 using the compound obtained in Ref- 
erence Example 31 and cyclopentanone, the title compound was obtained y.eld ^57% 

NMR (DMSO-oy 8 1 .40-2.20 (13H, m), 2.30-2.60 (2H. m), 3.00-3.60 (8H, m), 5.62 (1H, s), 7.43 (2H, d, J - 9.2 Hz), 
7.50 (2H, d, J = 9.2 Hz), 9.06 (1H, brs). 

10 Reference Example 40 

4-benzyM -(3-chloropropyl)piperidine 

r02641 To a solution of 4-benzylpiperidine (1 00 mg, 0.57 mmol) in N.N'-dimethylformamide (2 mL) were added ^1 -chlo- 

io o h k \ 9 added to the reaction mixture and the mixture was extracted wrth ethyl acetate 

SS £2££ ~ £S mL) and dried over anhydrous magnesium sulfate, filtrated 

SUSSEX Educed pressure. The obtained oil was punned by ^<££^ «~ 

J = 6.6Hz), 7.12-7.33 (5H, m). 

Reference Example 41 

25 /v-[3-(4-benzyl-1 -piperidinyl)propyl]-2-indanamine 

rnwwi To a solution of the compound (755 mg, 3 mmol) obtained In Reference Example 40 In acetonltrile (5 mL) 
weTldded a sotonS 2 am noLan (266 mg, 2 mmo.) In acetonltrile (5 mL) and famine (304 mgj mmoj 
ITthe mixture was stirred with heating at 80-C for 5 h. The solvent was concentrated under reduced pressure and 
so ZT^L puSf SSS£ chromatography (basic a.umina actMty III. 60 g, e,uted with ethyl acetate) to give 

S Sb^. ( "SS;* 1-3S-1.88 (6H, m). 2.36 (2H, t, J = 7^, 2.51 (2H, d, J = 6.8 Hz). 2.67-3.00 
(6H m), 3.16 (2H, dd, J = 15.4, 7.0 Hz), 3.61 (1H, qui., J = 7.0 Hz), 7.12-7.32 (9H, m). 

35 Reference Example 42 

[1-(3-anilino-2-hydroxypropyr)-4-piperidinyl]-(4-fluorophenyl)methanone 

r02661 (4-Fluorophenyl) (4-piperidinyl)methanone hydrochloride (1 .05 g, 4.3 mmol) was added to a mixture of ethyl 
Se(£m^ 

Tnt orUSer was washed with water (20 mL), dried over anhydrous magnesium su ate and co c « nd er 
educed pressure. The residue was dissolved in acetonltrile (30 mL) and W-(2-ox.rany methyl)anil,ne (700 mg ^ 
m^w^a^ 

un™r reduced pressure and the residue was purified by silica gel chromatography (s.hca gel 100 g, ethyl acetate/ 

5 64 (IH. br), 6.47^.60 (3H. m), 7.02-7.09 (2H, m), 7.29-7.37 (2H, m) , 8.02-8.09 (2H, m). 
Reference Example 43 

50 

5-0x0-1 -phenyi-3-pyrrolidinecarboxylic acid 

ro2671 Aniline (18 q 190 mmol) was added to itaconic acid (25 g, 190 mmol) and the mixture was refiuxed under 
Eg aSSlor f h ! After coiling, the obtained cmde crystals were recrystallized from methanol (200 mL) to g*e 
55 the title compound (35 g, 90%). 

T^£££$i£&» <2H. m), 3.20-3.50 (1H. m). 3.92-4,0 (2H, m), 7,4 (1H, t, J = 7.6 Hz), 7.37 (2H, t. J = 
7.6 Hz), 7.64 (2H, d, J = 7.6 Hz), 12.80 (1 H, br s). 
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Anal. Calcd forC^H^NOg: C, 64.38; H, 5.40; N, 6.83. Found: C, 64.34; H, 5.53; N, 6.91. 
Reference Example 44 
s 1 -benzyl-5-oxo-3-pyrrolidinecarboxylic acid 

mp192-193°C (methanol). 

Anal. Cabd for C 12 H l3 N0 3 : C, 65.74; H, 5.98; N, 6.39. Found: C, 65.80; H, 5.84; N, 6.48. 
Reference Example 45 

15 

1 -cyclohexy!-5"Oxo-3-pyrrolidinecarboxyllc acid 

20 mp 1 86-187°C (methanol-diethyl ether) 

1 H NMR (CDCy 8 1.00-1.77 (10H, m), 2.34-2.57 (2H, m), 3.08-3.23 (1H, m), 3.30-4.00 <4H, m). 
Reference Example 46 

25 1 -butyl-5-oxo-3-pynx>Jidinecarboxylic acid 

*> <3H ' J = 7 0 H2) ' 1 - 23 " 1 59 W "* "«*» ™ "* 319 -3-^ (3H. m). 3.56-3.74 ,2H. 

Reference Example 47 
^ 5-0X0-1 -phenethyl-3-pyrrolidinecarooxylic acid 

S^SSS*" Sim " ar 10 th<>Se ' Re,6reTOe EXamP ' e 43 »*■ P-^-'ne. the title com- 
mp185-186°C (methanol). 

^ 1H NMR (CDCy 8 2.54-2.88 (4H, m), 3.05-3.21 (1H, m) , 3.40-3.62 (4H, m), 7.19-7.40 (5H, m), 7.70-8.20 (1H, br). 
Reference Example 48 

5-0x0-1 -(3-phenylpropy0-3-pyrrolidinecarboxylic acid 

" ~Zu^Z*S™T Simi ' ar t0 *- in Re,6renCe ^ 43 3-phen y ,p r op yI a m in e , the m 
mp 88-90°C (ethyl acetate ) 

'H NMR (CDCI3) 8 1.78-1.93 (2H, m), 2.57-2.80 (4H, m), 3.09-3.69 (5H, m), 7.15-7.32 (5H, m). 8.34 (1H, brs). 
5 o Reference Example 49 

1 -(4-methoxyben2yl)-5-oxo-3-pyrrolidinecarboxyfic acid 

* sZn^rfnXiTsr 

mp 153-155 0 C (methanol). 

4 H 46 N MH H D , CI 1 8 IV? fJ^ "* 3 ° 8 * 3 - 24 (1K m) ' 3 - 39 - 3 5S < 2H > m >' 3 80 PK s), 4.33 (1H d J = 14 2 Hz) 
4.46 (1H, d, J = 145 Hz), 6.82-6.89 (2H, m). 7.13-750 (2H, m), 7.50-9.00 (1H br) 
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Reference Example 50 

5-0x0-1 -(4-pyridylmethyl)-3-pyrrolidinecarboxylic acid 

[0274] By reactions and purification similar to those in Reference Example 43 using 4-(aminomethyl)pyridine, the 
title compound was obtained, yield 15%. 

ff^S!SSSK2S?-pH. m), 3,5-3.57 (3H. m). 4.36 (1H. d. J = 16.0 Hz), 4.47 (1H, d, J = 16.0 Hz), 7.23 
(2H, d, J - 5.6 Hz), 8.53 (2H ( d, J = 5.6 Hz). 



10 



20 



Reference Example 51 

1 .(4-fluorobenzyl)-5-oxo-3-pyrrolidinecarboxylic acid 

[0275] By reactions and purification similar to those in Reference Example 43 using 4-fluorobenzylamine, the title 
compound was obtained, yield 72%. 

(1H, br). 
Reference Example 52 

1 -(cyclohexylmethyl)-5-oxo-3-pyrrolidinecarboxylic acid 

25 [0276] By reactions and purification simiiarto those in Reference Example 43 using (aminomethy!)cyclohexane, the 
title compound was obtained, yield 50%. 

6.40-7.20 (1H,br). 

30 

Reference Example 53 

1 -(2-chlorobenzyl)-5-oxo-3-pyrrolidinecarboxylic acid 
35 [0277] By reactions and purification simiiarto those in Reference Example 43 using 2-chlorobenzylamine, the title 

Reference Example 54 

1-(3-chlorobenzyr)-5-oxo-3-pyrro«dinecarboxylic acid 
[0278] By reactions and purification similar to those in Reference Example 43 using 3-chlorobenzylamine, the title 

Reference Example 55 

1 -(4-chlorobenzyl)-5-oxo-3-pyrrolidinecarboxylic acid 
S ° [0279] By reactions and purification similar to those in Reference Example 43 using 4-chlorobenzylamine, the title 
MSSS^SS^S^ (2H. m), 3,0-3.30 (1H. m), 3.45-3.61 (2H, m), 4.53 (2H. s), 7.34 (2H. d. J = 
7.5Hz), 7.58 (2H, d, J - 7.5Hz), 7.6-8.5 (1H, br). 

55 
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Reference Example 56 

5-0X0-1 -[4-(trif luoromethy0benzy!]-3-pyrro!idinecarboxylic acid 

'0 Reference Example 57 

1 -(2-morpholinoethyl)-5^oxo-3-pyrrolidinecarboxylic acid 

• ^^*KS , 2 % 8ta ' brto th ° Se in Re ' erenCe *-"*<•""■ ^ho.inoethy.am.e, the 
1H NMR (CDCI 3+ DMSO-oy 8 2.45-2.81 (8H, m), 3.13-3.76 (9H, m), 9.2-9.6 (1H, br). 
Reference Example 58 

10 1 -(2-furylmethyl)-5-oxo-3-pyrTolidinecaiboxylic acid 

KJnTy^^ 
mp155-156°C (ethanol). 

- 15.4 Hz), 656 (1H, d, J = 3.6 Hz), 6.31-6.34 (1H, m), 7.36 (1 H, d, J = 1.8 Hz), 8.3O-10.0O (1H, br). 
Reference Example 59 

30 1-(4-methylbenzyl)-5-oxo-3-pyrrolidinecarboxylic acid 
Reference Example 60 

1 -(2,6-difiuoroben2yI)-5-oxo-3-pym>iidinecarboxylic acid 

TLSZITo^S^r* t0 th ° Se Re " erenCe ^ 43 USi " 9 ^uomben^amme, the 
!HiSSr£ tt 8 2 - 4 °" 2 - 60 (2H ' 3 - 1 °" 3 - 60 (3H ' 4 46 (2H ' S) ' 7 05 - 7 16 < 2H " * ™ 7 ™ OH m). 
Reference Example 61 
1 -benzyl-6-oxo-3-piperidinecarboxylic acid 

S^^* 8 ^ 816 < 1 01 9- 39 mm °'. yield 77%). p 10 
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= 14.6 HZ), 7.23-7.36 (5H, m), 8.6-9.4 (1H, br). 

s 

Reference Example 62 

N-[3-<4-benzyM -piperidinyl)propyl]-1 -indanamine dihydrochloride 
» 10287, Byreactlonsandpurificat^ 

T£SfS£^^ (6H, m) . 2.0-2.3 (3H, m) . 2.3-2.6 (2H, m). 2.6-3.6 (11H, m), 4.74 (1H. br s), 7,7-7.4 
(8H, m). 7.7-7.9 (1H, m) , 9.2-9.8 (2H, br). 

15 Reference Example 63 

N-[3-(4-benzyM-piperidiny0propyQ-1,2,3.4-tetrahydra-1-naphthylaminedihydrochloride 

[02 88, By reactions and puriflcat.cn sim.iar tc those in Reference Exampie 41 using 1 ,2,3,4-tetrahydro-1-naphthy, 
20 iJ^MR^TO^*^^^^^-^'^ ri^'b^s). 7^-7^ (8H m), 7.71 (1 H, br d, J = 6.2 Hz), 95-1 0.0 (2H, br). 

Reference Example 64 

25 N -{3-[4-(4-fluorobenzyl) -1 -piperidinyl]propyl}aniline dihydrochloride 

[0289, By reactions and purification sMar to those in Reference Exampie 9 using 4-(4-f ,uorobenzy.)pipertd,ne and 
aniline, the title compound was obtained, yield 54%. 

6.76; CI, 17.04; F, 4.30. 
35 Reference Example 65 

3 4-dichloro-N-{3-[4-(4-f luorobenzyI)-1 -piperidinyl]propyl} aniline dihydrochloride 

[0290, By reactions and purification similar to those in Reference Exampie 9 using 4-(4-,uorobenzy,)piperidine and 
40 3 4-dichloroaniline, the title compound was obtained, yield 48 /o. 

, SM3» (7H. « . (« "> ■ 3 " ' "" l J - ,MH * 6 57 * 

Reference Example 66 

N-[3-(4-benzyl-1-piperidinyr)pro P yn-3-(trifluoromethyl)aniline dihydrochloride 

5, t 0291] By reactions and purification simiiar to those in Reference Examp.e 9 using 3-(trifluorom e thyl)ani.ine. the title 
compound was obtained, yield 56%. 

£SE« • t.«.- .7H. « . «« «. 2«« 8 H. m) . 2.^.= (2H. .* 3 ,3 B H. t 3-a.SHZ,. 
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Reference Example 67 

N-{3-(4-benzyM ^iperidinyOpropyQ-3-methylaniline dihydrochloride 

5 !ZU«£ ST PUrifiCati ° n ^ 10 *"" in ReferenCe Examp,e 9 Usi "9 » compound 

tH NMR (DMSO-dJ 6 1.4-2.25 (7H, m), 2.31 (3H. s), 2.45-3.5 (10H, m). 6.95-7.4 (9H m) 

S 0 * <orC -H30N3-2HCI.0.2H 2 O: C, 66.22; H, 8,8; N. 7.02; CI, 17.77. Founlj^O; H, 8.12; N, 6.99; C., 

10 

Reference Example 68 

N-{3-(4-benzyl-1-piperidinyl)propy0-2-methylaniline dihydrochloride 

15 StaKS^ PUrifiCati ° n SimNar ,0 th ° Se in RSferenCe &am P |e 9 usi "9 the tfde compound 

l H ^Sf^* 8 14 " 225 ^ m) ' 232 (3H " s >> 2 - 45 " 3 - 5 < 1 °H m), 6.9-7.4 (9H, m) 

WCttfc^HCM^,. 63.9,; H, 8.29; N, 6.78; d. 17.15. Found C,' 64.01; H, 8,8; N, 6.74; C. 



20 



35 



40 



45 



Reference Example 69 

N-t3-(4-ben2yl-1-piperidiny0propy0-4-cyanoaniline 
Reference Example 70 

N-f3-(4-benzyl-1-piperidlnyl)propyl]-3-cyanoaniline 

T^^^f^AiVX (7H> m)> 242 - 2 - 49 and 2 - 56 - 280 (2H and 2H - m >- 2 - 9i - 2 - 9 « - 

a.n d.is (2H and 2H, m), 6.68-6.74 (2H ( m), 6.89-6.93 (1H, m), 7.14-7.30 (6H, m) . 
Reference Example 71 

N-f3-(2-benzyM-moiphoIino)propyl]aniline 
Experimental Example 

(1) Cloning of human CCR5 chemokine receptor 

n^S^TZZ o eATATTT r CTGCTCC-3' (25pmol), which were designed referring to nucleotide sequence of CCR5 
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10 



15 



20 



25 



30 



35 



40 



was subjected to Original TA Cloning Kit (Funakoshi) to carry out cloning of CCR5 gene. 

(2) Preparation of plasmid for expression of human CCR5 

to transforation of competent cell of E. coli JM109 (Takara Shuzo) to obtain plasmid pCKR5. 

(3) introduction of plasmid for expression of human CCR5 into CHO-K1 cel. and Expression of said plasmid in CHO- 
K1 cell 

r02Ml CHO-K1 cellswere grown in 750ml of tissue culture flask (Becton Dickinson) using Ham's ^medium (Nihon 

Thatl. to the cuvette of OA cm gap we. ^^J^^^SS^ 
for exoression of human CCR5, and electroporation was earned out under 0.25 kV of voltage and 8N ipr 

NaOH, and the mixture was stirred. Radioactivity was determined with reenter to select CHO/CCR5 cells wh.cn 
specifically bind to the ligand. 

(4) Evaluation of Test Compounds based on CCR5 antagonistic activity 

[0300] The CHO/CCR5 were inoculated on 96 well micropiate (5x10* eeMMQ and "f^J"" 

SL was removed by means of suction, and to each weli was added assay buffer c 7 te 'T r ^moTture for 

Top-Count (Packard Instrument, Inc.). rrQC KinHinn 

[0301] According to the method described above, inhibition rate of Test Compound to CCR5 bmdmg. 

[0302] The results are shown in Table 1 . 

Table 1 
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Example No. 


Inhibitory rate (%) at 1 .0 u.M 


1 


57 ! 


8 


24 


13 


40 


17 


22 


23 


95 


38 


82 


51 


92 


52 


76 


62 


67 


76 


91 
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30 



Table 1 (continued) 



Example No. 


Inhibitory rate (%) at 1 .0 uJVI 


64 


92 


93 


90 



thpfJL^f 005 *" ta9 ° nist (e ;9- an a 9 ent for ,he Prophylaxis and treatment of HIV infectious diseases an agent for 

Formulation Example 

1 . capsules 

15 

[0304] 



(1) Compound obtained in Example 51 

(2) Lactose 70 mg 

20 (3) Microcrystalline cellulose 9 mg 

(4) Magnesium stearate 1 mg 

Icapsuie 120 mg 



40 mg 



2. tablets 
[0306] 

(1) Compound obtained in Example 51 40 mg 

(2) Lactose 58 mg 

(3) Com starch 1 8 mg 

(4) Microcrystalline cellulose 3.5 mg 

(5) Magnesium stearate 0.5 mg 
1 tablet 120 mg 

I2o,j:£es 2£r ixed and then 9ranuiated To *■ 9ranuies is added the «— ' - « - 

Industrial Applicability 



Claims 

50 1 . A compound of the formula: 



R— M\ /J-G-M— E— N 
R U V 



(I) 
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wherein 

R 1 is a hydrocarbon group; 

R 2 is a hydrocarbon group having 2 or more carbon atoms, or R 1 and R 2 may in combination form, together 

with an adjacent nitrogen atom, a ring optionally having a substituent or substituents; 

R3 is a hydrocarbon group optionally having a substituent or substituents or a heterocyclic group optionally 

having a substituent or substituents; 

R* is a hydrogen atom, a hydrocarbon group optionally having a substituent or substituents or a hetero- 

cyclic group optionally having a substituent or substituents; 

E is a divalent chain hydrocarbon group optionally having a substituent or substituents other than an oxo 

group; 

G is CO or S0 2 ; 

J is a nitrogen atom or a methine group optionally having a substituent or substituents; and 

Q and R are each a bond or a divalent chain C n . 3 hydrocarbon group optionally having a substituent or substit- 
uents, 

or a salt thereof. 

2. The compound of claim 1 , wherein R' is a C^ alky! group or a cycloalkyl group; R 2 is a C 2 . 6 alkyl group or 
a cycloalkyl group, or R 1 and R 2 in combination form, together with an adjacent nitrogen atom, a nng optionally 
having a substituent or substituents; R 3 is a C v6 alkyl group optionally having a substituent or substituents, a C^q 
cycloalkyl group optionally having a substituent or substituents, an aryl group optionally having a substituent or 
substituents or a heterocyclic group optionally having a substituent or substituents; R 4 is a hydrogen atom, alkyl 
group optionally having a substituent or substituents, a C3_ 8 cycloalkyl group optionally having a substituent or 
substituents, an aryl group optionally having a substituent or substituents or a heterocyclic group optionally having 
a substituent or substituents; E is a C 2 _ 5 alkylene group optionally having a substituent or substituents other than 
oxo group; G is CO or SO z ; J is a nitrogen atom or a methine group optionally having a substituent or substituents; 
and Q and R are each a bond or a C^ alkylene group optionally having a substituent or substituents. 

3. The compound of claim 1 or claim 2, wherein R 1 and R 2 in combination form, together with an adjacent nitrogen 
atom, a ring optionally having a substituent or substituents. 

4. The compound of claim 3, wherein the ring optionally having a substituent or substituents is a 1 -piperidinyl group 
or a 1-piperazinyl group each optionally having a substituent or substituents. 

5. The compound of claim 4, wherein the substituent of the 1 -piperidinyl group or 1 -piperazinyl group is (1 ) phenyl-C^ 
alkyl optionally having halogen on a benzene ring, (2) diphenylmethyl optionally having hydroxy, (3) benzoyl op- 
tionally having halogen on abenzene ring, (4) 2-phenylethen-1 -yl, (5) phenyl optionally having halogen, (6) hydroxy, 
(7) phenoxy or (8) benzyloxy. 

6. The compound of claim 3, wherein the ring optionally having a substituent or substituents is a 1 -piperidinyl group 
optionally having a substituent or substituents. 

7. The compound of claim 6, wherein the substituent of the 1 -piperidinyl group is a benzyl group optionally having 
halogen on a benzene ring. 

8. The compound of claim 1 or claim 2, wherein R 3 is (1) a C lJ6 alkyl group, (2) a C 3 ^ cycloalkyl group, (3) a benzyl 
group optionally having a hydroxy group, (4) a naphthylmethyl group, (5) a phenyl group optionally having, as a 
substituent, (a) C 1 4 alkyl optionally having halogen, (b) C v4 alkoxy optionally having halogen, (c) phenyl, (d) 
cyano, (e) benzyloxy or (f) a halogen atom, (6) a naphthyl group, (7) an indanyl group or (8) a tetrahydronaphthyl 
group. 

9. The compound of claim 1 or claim 2, wherein R 3 is a phenyl group optionally having, as a substituent, C,. A alkyl 
or halogen. 

10. The compound of claim 1 or claim 2, wherein E is C 2 . 6 polymethylene optionally having hydroxy. 

1 1 . The compound of claim 1 or claim 2, wherein R 4 is(1)a hydrogen atom, (2) C 1-e alkyl optionally having (a) halogen, 
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i* E^X££SET* havin9 a substttuent or 8Ubswuen,s ' G fe co ' J is CH - 

^'PendmynpropyO^xo-A^hen* 

15. A prodrug of the compound of claim 1 . 

16. A pharmaceutical composition containing the compound of claim 1 or a prodrug thereof. 

17. The composition of claim 1 6, which is a chemokine receptor antagonist. 

18. The composition of claim 1 6, which is a CCR5 antagonist. 

19. The composition of claim 1 6, which is an agent for the prophylaxis or treatment of HIV infectious diseases. 

20. The composition of claim 16, which is an agent for the prophylaxis or treatment of AIDS. 

21. The composition of claim 1 6, which is an agent for suppressing the progress of a dfeease state of AIDS. 
EEST" "** * "*** aP^inhiWor and/or a reverse transcriptase inhfcitor in 

ESJEE'^ ? °' ai T 221 WhSrein reVeree transcri P^e inhibitor is zidovudine, didanosine zalcftabine 
lamivudine, stavudine, abacavir, nevirapine, delavirdine or efavirenz. zaicitaoine, 

24. The composition of claim 22, wherein the protease inhibitor is saquinavir, ritonavir, indinavir, amprenavir or neifi- 
^o£^ 

26. A method for producing a compound of the formula: 

R— N N J-g-N-e-N (,) 



wherein 

R2 
R3 



is a hydrocarbon group; 

i h I d ^°n, 9 n ^ havi , n 9 2ormorecart, o" atoms, or Ri and may in combination fonn, together 
with an adjacent nrtrogen atom, a nng optionally having a substttuent or substituents- 
.sahydrecarbon group optionally having a substituent or substituents or a heterocyclic group optionally 
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group; 

G is CO or S0 2 ; ^« M ih# hnvtna a substituent or substituents; and 

uents, 

or a sait thereof, which method comprises reacting a compound of the formuia: 

wherein each symboi is as defined above, or a sait thereof, and a compound of the formuia: 
0 

Vhj (III) 

A ' * . 

R 4 — M Vr/ J-R 



.♦ *K«r«of or a reactive derivative thereof, and other 
wherein R 5 is a carboxy. group or a su.fonic acid group, a sen thereof or a reacts 
symbols are as defined above, or a salt thereof. 

27. A method for producing a compound of the formula: 



R ia R 



R 



wherein 

group; 
uents, 



R 4 



G 
J 



or a 



i« th« nrpsence of a base, a compound of the formula: 
salt thereof, which method comprises reacting, in the presence 
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R 

wherein X is a leaving group, and other symbol are as defined above, or a salt thereof and a compound of the 



y 

R 

wherein each symbol is as defined above, or a salt thereof. 



56 



EP 1 180 513 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOD/02765 



ling to International Patent Classification (IPC) or to both national classification and IPC p 



I B. FIELDS SEARCHED ^ 



I Documentarion searched other than 



miniimmi documentation to ihc extent that such d 



Electronic data base consulted curing the international search ^J""- whCrC 

1 ^SgIOTCT(STN) ,CA(STN) ,CAOI<D<STN) , CAPLUS (STN) 



|r nnn TMKNTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, 



with indication, where appropriate, of the relevant passages 



WO, 97/44329, Al (TEIJIN LIMITS) , 
27 November, 1997 (27.11.97) 
& JP, 09-309877, A & EP, 914319, Al 
& AU, 31354 97, A 

GB, 1522686, A (CIBA-GEIGY AG) , 

23 August:, 197B (23. OB. 78) 

& JP, 51-125745, A & US, 4013445, A 

& DE, 2548231, A & FR, 2289498, A 

* CH, 611773, A & AU, 8619475, A 

WO, 96/24607, Al (GRUPPO LEPETIT S.P.A. ) , 

15 # August, 1996 (15.08.96) 

& JP, 10-504040, A Ec EP, 801655, Al 

& CA, 2212372. A & AU, 9647858, A 



Relevant to claim. No. 



1-27,29 



1-27,29 



1-27,29 



n Further occuments are listed in the continuation of Box C □ See patent family annex. 



r* special categories of cited documents: 
-A" document defining the general state of the art which »s not 

considered to be of particular relevance . . _ t . 

■H" earlier document bat published on or after the internafionxl Tiling 

l-L- document which may throw doubts on priority claim<8) or which is 
cited to estebb'sb the publication date of another citatoon or other 
special reason (as specified) 
«CT document referring to an oral disclosure, use, exhibition or other 

I «p~ document publi shed prior to the international filing date but later 



T later document pubhshed — 

priority date end not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
«X» document of particular relevance; the claimed invenuon cannot 
considered novel or cannot be considered to involve an mveutrve 
step when the document ts taken alone 
*Y* document of particular relevance; die claimed invention can 
considered to involve an inventive step when the document 
combined with one or more other such documents, such 
combination being obvious to a person skilled m the art 
document member of the same patent family 



I Datc of the actual completion of the mteroarional search 
07 August, 2000 (07.08.00) 



| Name and mailing address of the ISA/ 

Japanese Patent Office 

I Facsimile No. 



Date of mailing of the international search report 
15 August. 2000 (15.08-00) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



57 



EP 1 180 513 A1 



INTERNATIONAL SEARCH REPORT 



| InteroaiionaJ application No. 

PCT/JP00/02765 



Boil Observations where eertaio cUim, were found ossearchabte (Continaati on of item , offinlsnee A 



. ^ Claims Nos.: 28 

this International Searching Autn^u/fs *£? rt^red " sear£ 
I 2. □ OairasNos.: 



□ Claims Nos.: 

becaasctfaey arc dependent claims and are DOt dnifted in aceprdama ^th . 



«nd third sentences of Rule 6.4frX 



Boxn Qbservanon, where nnity of favention b lacking (Condnn.ti^ often 2 of finf sheet) 

[ Thi; ' ' _1 " Jj. ... J....I. „. j „ , . . 

"° v = *= v «sess m this mtcmsncsaj appiicanar., as follows: 



1. □ ^re^addi^s^ 

3 n some of the irquired additional search fees were timely paid by the BDolicant 

I only those claims for which fees were paid, specifically claims ** 



J 4. □ No required additional search fees were ; 

search report is restricted to the invention first 



. . this international 
in the claims; it is covered by claims Nos J 



I Remark on Protest Q The additional search fees were accompamcd by the applied 

LJ No protest accompanied the payment of additional search fas. 

Form PCT/ISA/2 1 0 (continuation of first sheet ( 1 )) (July 1 992) " 



5B 



